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METHODS OF TREATING CANCER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority benefit to U.S. Provisional
Patent Application Nos. 61/318,774, filed Mar. 29, 2010 and
61/433,132, filed on Jan. 14, 2011, the content of each of
which is incorporated herein in their entirety.

TECHNICAL FIELD

The present invention relates to methods and compositions
for the treatment of non-small-cell lung cancer (NSCLC) by
administering compositions comprising nanoparticles that
comprise paclitaxel and an albumin and a platinum-based
agent (e.g. carboplatin).

BACKGROUND

Lung cancer is the leading cause of cancer death in both
men and women in the United States. In 1998, an estimated
171,500 new cases were diagnosed, and about 160,100 deaths
resulted from this disease. More women die from lung cancer
than breast, ovarian, and uterine cancer combined, and 4
times as many men die from lung cancer than from prostate
cancer. Most patients who are diagnosed with NSCLC cannot
be cured with surgery and will eventually die from their
disease. See SEER Cancer Statistics Review 2001. The
median survival of patients with untreated metastic NSCLC is
only four to five months with a survival rate at one year of only
10 percent. Rapp E. et al. J Clin Oncol. 1988; 6:633-41.

Chemotherapy only moderately improves the median sur-
vival time (MST) of patients with locally advanced or meta-
static NSCLC when compared to best supportive care (BSC).
The first generation of chemotherapy agents extended the
survival of patients with stage I1IB and IV NSCLC by 10% to
15%, when compared to BSC. Several meta-analyses indicate
that cisplatin-containing regimens confer an increase of 6 to 8
weeks in MST and 0f'15% to 25% in 1-year survival. See Non
Small Cell Lung Cancer Collaborative Group. Br Med J.
1995; 311:899-909; Grilli R. et al. J Clin Oncol. 1993;
11:1866-1872; Souquet P. J. et al. Lancer 1993; 342:19-21.
The most commonly used agents to treat NSCLC include
carboplatin (response rate (RR): 20%-25%; see Bonomi P. D.
et al. J Clin Oncol. 1989; 7:1602-13), Taxol® (RR: 20%-
25%; see Gatzemeier U. et al. Lung Cancer. 1995; 12(Suppl
2):S101-5106; Hainsworth J. D. et al. J Clir Oncol, 1995.
13(7):1609-1614), docetaxel (RR: 23%-33%; see Fossella F.
V.etal.J Clin Oncol. 1995; 13(3):645-651; Cerny T. et al. Br
J Cancer. 1994; 70:384-387), gemcitabine (RR: 20%-25%;
see Shepherd F. A. Anticancer Drugs. 1995; 6(Suppl 6):9-25;
Sorensen J. B. Lung Cancer. 1995; 12 (Suppl 1):5173-5175),
and vinorelbine (RR: 29.4%; see Depierre A. et al. Proc
ASCO, 1988.7:201). The MST for these drugs varies from 7.5
to 9.5 months.

Most treatment combinations to date center on the use of
platinum-based regimens. Platinum-based agents are alkylat-
ing agents which bind covalently to DNA and cross-links
DNA strands, resulting in inhibition of DNA synthesis and
function as well as inhibition of transcription. Platinum-
based chemotherapy combinations have demonstrated
improvements over single-agent therapy in advanced
NSCLC. See Dubey S, and Schiller J. H. Hematol Oncol Clin
N Am. 2004; 18:101-114. For example, Taxol® (200-225
mg/m?) in combination with carboplatin (AUC=6) adminis-
tered 3w is a commonly used and well accepted treatment
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regimen for patients with NSCLC, producing objective
response rates in Phase III studies of 17%, 25%, 29%, 32%,
and 37%. See Schiller J. H. et al. N Engl J. Med. 2002;
346:92-98; Kelly K. et al. J Clin Oncol. 2001; 19:3210-3218;
Herbst R. S. et al. J Clin Oncol. 2004; 22:785-794; Scagliotti
G. V. etal. J Clin Oncol. 2002; 20:4285-4291; Lilenbaum R.
C.etal. Presented at: American Society of Clinical Oncology
(ASCO), June 2002. Abstract 2. Toxicities associated with
this regimen were similar in nature to those associated with
Taxol® and carboplatin individually, and the combination
demonstrated no new or unexpected toxicities. The efficacy
parameters were similar between Taxol® 100 mg/m? weekly
for 3 of 4 weeks with carboplatin AUC=6 and Taxol® 100
mg/m* and carboplatin AUC=6 on day 1 of each 3-week
cycle. See Belani et al. J Clin Oncol. 2008; 26(3):468-473.

A recent Phase I1II study comparing carboplatin/Taxol® to
other doublets (cisplatin/Taxol®vs. cisplatin/gemcitabine vs.
cisplatin/docetaxel vs. carboplatin/Taxol®) demonstrated
that all the combinations have similar efficacy. See Schiller J.
H. etal. N Engl J. Med. 2002; 346:92-98. However, because
of'its more favorable safety profile, the Eastern Collaborative
Oncology Group (ECOG) selected carboplatin/Taxol® as its
reference regimen for future studies. See SchillerJ. H. etal. N
Engl J. Med. 2002; 346:92-98.

Taxol® (Bristol-Myers Squibb Co., Princeton, N.J.) con-
tains the chemotherapeutic active agent paclitaxel. Paclitaxel
binds to the f-subunit of tubulin, the building blocks of
microtubules, causing hyper-stabilization of the microtubule
structures. The resulting paclitaxel/microtubule structure is
unable to disassemble, thereby arresting mitosis and inhibit-
ing angiogenesis. Because paclitaxel is highly hydrophobic,
commercially available formulations include synthetic sol-
vents to enable parenteral administration: Taxol® contains a
combination of Cremophor® EL (polyethylated castor oil)
and ethanol as paclitaxel vehicle.

The solventused in Taxol® raises major concerns due to its
intrinsic negative properties. Emerging data indicate that Cre-
mophor is a biologically and pharmacologically active com-
pound that directly contributes to the severe toxicities
observed in patients treated with Taxol®. Among the well-
characterized, solvent-related toxicities are severe hypersen-
sitivity reactions (which can be fatal even with steroid pre-
medication); histamine release; and prolonged, sometimes
irreversible peripheral neuropathy associated with demyeli-
nation and axonal degeneration. See Gelderblom H. et al. Eur
J Cancer. 2001; 37:1590-8. Review; Lorenz W. et al. Agents
and Actions 1977, 7:63-67; Weiss R. B. et al. J Clin Oncol.
1990; 8:1263-1268. Furthermore, these solubilizers
adversely affect efficacy due to entrapment of active drug in
micelles formed in the plasma compartment. Seeten Tije A. J.
et al. Clin Pharmacokinet. 2003; 42:665-85. Review. Such
entrapment alters drug pharmacokinetics (PK), leading to
highly increased systemic drug exposure, decreased drug
clearance, nonlinear PK, and lack of dose-dependent antitu-
mor activity. See ten Tije A. I. et al. Clin Pharmacokinet.
2003; 42:665-85. Review; Winer E. et al. Proceedings of
ASCO 1998, Vol 17, Abstract 388; Sparreboom A. et al. Can-
cer Res. 1999; 59(7):1454-1457; van Tellingen O. et al. BrJ
Cancer. 1999; 81:330-5. Drug entrapment affects not only the
taxanes but also co-administered drugs (e.g., anthracyclines,
platinum compounds) and, thus, is an important consider-
ation in the design of combination therapies. See ten Tije A. J.
et al. Clin Pharmacokinet. 2003; 42:665-85. Review.

As emerging data has indicated that the solvent used in
Taxol® may negatively impact the efficacy and toxicity pro-
file of chemotherapy comprising Taxol®, new paclitaxel for-
mulations have been developed. Nab-paclitaxel (ABI-007 or
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Abraxane®; Abraxis BioScience, Los Angeles, Calif.) is a
novel, solvent-free, non-crystalline, amorphous, albumin-
bound, paclitaxel particle with a mean size of approximately
130 nm suspended in normal saline See, for example, U.S.
Pat. Nos. 5,916,596, 6,506,405; 6,749,868, 6,537,579, and
7,820,788 and also in U.S. Pat. Pub. No. 2007/0082838. Nab-
paclitaxel is the first of a new class of anticancer agents that
incorporate particle technology and exploit the unique prop-
erties of albumin, a natural carrier of lipophilic molecules in
humans. Nab-paclitaxel utilizes the albumin receptor (gp60)/
caveolin-1 (CAV1) pathway achieving high intratumoral
paclitaxel accumulation. See Desai et al. Clin Cancer Res
2006; 12(4):1317-1324. Nab-paclitaxel has advantages com-
pared to Taxol® with regards to reduced toxicity, greater case
of administration, shorter drug infusion time, and avoidance
of hypersensitivity reactions.

Nab-paclitaxel, when administered at a dose of 260 mg/m>
every 3 weeks to 43 patients with NSCLC as first-line therapy,
resulted in an objective response rate of 16% with an addi-
tional 49% of patients achieving disease control (defined as
stable disease for at least 16 weeks plus objective responses)
and was well tolerated with no patients developing any Grade
4 toxicity at any time during the treatment course. See Green
M. R. et al. Ann Oncol. 2006; 17:1263-8. When Nab-pacli-
taxel was given at a dose of 125 mg/m* weekly for 3 weeks
followed by one week off to 40 elderly patients with Stage IV
NSCLC (median age 70), the objective response and disease
control rates were 30% and 50% respectively. See Rizvi N. A.
etal. J Clin Oncol., 2006 ASCO Annual Meeting Proceedings
(Post-Meeting Edition). Vol 24, No 18S (June 20 Supple-
ment), 2006: 7105.

A high monotherapy response rate does not necessarily
translate into a significantly higher combination therapy
response rate in a Phase III trial, let alone result in additive
efficacy. See Lynch et al. J Clir Oncol. 2010; 28(6):911-917
(“More than a dozen phase III trials have unsuccessfully
investigated targeted approaches combined with platinum
doublets.”).

In view of the improved objective response rates compared
to Taxol®, Nab-paclitaxel was combined with carboplatin to
evaluate efficacy and toxicity in NSCLC. In 100 patients
treated with carboplatin (AUC 6) plus Nab-paclitaxel every 3
weeks at doses between 225 and 340 mg/m>, the overall
response rate was 27% (see Hawkins M. J. etal. J Clin Oncol.,
2006 ASCO Annual Meeting Proceedings (Post-Meeting
Edition). Vol 24, No 18S (June 20 Supplement), 2006: 7132)
and a 50% response rate was reported using 100 mg/m>
Nab-paclitaxel weekly in combination with carboplatin in
NSCLC patients (see Allerton J. P. et al. J Clin Oncol., 2006
ASCO Annual Meeting Proceedings (Post-Meeting Edition).
Vol 24, No 188 (June 20 Supplement), 2006: 7127). Further,
in another study, NSCLC patients with histologic confirma-
tion of adenocarcinoma receiving Nab-paclitaxel weekly in
combination with carboplatin achieved a 59% ORR while
NSCLC patients with histologic confirmation of squamous
cell carcinomaachieved a 39% ORR. See Socinski M. A. etal.
IASLC, 13" Word Conference on Lung Cancer. San Fran-
cisco, Calif.; July 31-Aug. 4, 2009.

Further data is emerging that NSCLC is a diverse cancer
with treatment and survival outcomes often dependent upon
the histology of the malignancy and the molecule profile of
the NSCLC. For example, survival analysis has previously
shown a significant association of stromal SPARC (also
known as osteonectin and BM40) with markers of hypoxia/
acidity and with poor prognosis in non-small cell lung cancer.
See Koukourakis et al. Cancer Research. 2003. 63:53756-
5380. In addition, previous studies also have indicated that
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histology can be an important predictor for clinical response.
In a NSCLC Phase III trial comparing cisplatin plus gemcit-
abine with cisplatin plus pemetrexed, for example, the use of
cisplatin and pemetrexed in patient with adenocarcinoma and
large-cell carcinoma resulted in significantly better survival
than cisplatin and gemcitabine therapy while no significant
difference was observed in squamous cell carcinoma. See
Scagliotti et al. J Clin Oncol. 2008; 26(21)3543-3551. Squa-
mous cell carcinoma of the lung accounts for one-third of
primary lung cancer and a common malignant tumor with
poor prognosis. In squamous cell carcinoma, advanced
pathologic stage and poor prognosis have been correlated
with increased caveolin-1 expression. Yoo et al. Lung Cancer.
2003 42:195-202.

The continued evaluation of new approaches to treat
NSCLC is imperative to increase survival and quality of life
of for NSCLC patients.

The disclosures of all publications, patents, patent appli-
cations and published patent applications referred to herein
are hereby incorporated herein by reference in their entirety.
The present application also incorporates U.S. Provisional
Patent Application No. 61/318,777 by reference in its
entirety.

BRIEF SUMMARY OF THE INVENTION

Provided herein are methods of treating non-small-cell
Iung cancer (NSCLC) in an individual in need thereof, com-
prising administering to the individual (a) an effective amount
of'a composition comprising nanoparticles comprising pacli-
taxel and albumin (hereinafter also referred to as “the nano-
particle composition” or “paclitaxel nanoparticle composi-
tion”); and (b) an effective amount of a platinum-based agent.

In some embodiments, the NSCLC is squamous cell car-
cinoma (i.e., epidermoid carcinoma), large cell carcinoma,
adenocarcinoma, adenosquamous carcinoma, carcinomas
with pleomorphic, sarcomatoid, or sarcomatous elements,
carcinoid tumor, or salivary gland carcinoma. In some
embodiments, the NSCLC is squamous cell carcinoma. In
some embodiments, the NSCLC is an occult tumor, a stage 0
tumor, a stage I tumor, a stage 1I tumor, a stage MA tumor, a
stage I1IB tumor, or a stage IV tumor. In some embodiments,
the NSCLC is early stage NSCLC, non-metastatic NSCLC,
primary NSCLC, advanced NSCLC, locally advanced
NSCLC, metastatic NSCLC, NSCLC in remission, or recur-
rent NSCLC. In some embodiments, the NSCLC is localized
resectable, localized unresectable, or unresectable. In some
embodiments, the NSCLC is inoperable Stage IIIA and/or
IIIB NSCLC, PS 0-1, and FEV 1>800 ml. In some embodi-
ments, the method is for treating NSCLC as first-line therapy
or second-line therapy. In some embodiments, the individual
to be treated is ineligible for VEGF-directed therapy, for
example, ineligible for treatment with bevacizumab. In some
embodiments, the individual is at risk of bleeding from VEGF
directed therapy.

In some embodiments, the effective amount of the compo-
sition comprising nanoparticles comprising paclitaxel and the
albumin is between about 50 to about 125 mg/m” (e.g., 50
mg/m?, 75 mg/m?, or 100 mg/m?) and the effective amount of
the platinum-based agent is between about AUC=2 to about
AUC=6 (e.g., AUC=3, AUC=4.5, or AUC=6). In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is administered weekly and the effective amount of the plati-
num-based agent is administered every three weeks. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
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is between about 50 to about 125 mg/m? administered weekly
and the effective amount of the platinum-based agent is
between about AUC=2 to about AUC=6 administered once
every three weeks. In some embodiments, the effective
amount of the composition comprising nanoparticles com-
prising paclitaxel and the albumin is about 100 mg/m? admin-
istered weekly and the effective amount of the platinum-
based agent is about AUC=6 administered once every three
weeks. In some embodiments, the effective amount of the
composition comprising nanoparticles comprising paclitaxel
and the albumin is about 75 mg/m? administered weekly and
the effective amount of the platinum-based agent is about
AUC=4.5 administered once every three weeks. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is about 50 mg/m* administered weekly and the effective
amount of the platinum-based agent is about AUC=3 admin-
istered once every three weeks. In some embodiments, the
paclitaxel nanoparticle composition and/or the platinum-
based agent is administered intravenously. In some embodi-
ments, the paclitaxel nanoparticle composition and the plati-
num-based agent are administered intravenously.

In some embodiments, the albumin is human serum albu-
min. In some embodiments, the nanoparticles comprise pacli-
taxel coated with albumin. In some embodiments, the average
particle size of the nanoparticles in the nanoparticle compo-
sition is no more than about 200 nm (such as less than about
200 nm). In some embodiments, the composition comprises
the albumin stabilized nanoparticle formulation of paclitaxel
(Nab-paclitaxel (Abraxane®)). In some embodiments, the
composition is Nab-paclitaxel (Abraxane®).

In some embodiments, the platinum-based agent binds
covalently to DNA and cross-links strands, inhibits DNA
synthesis, and/or inhibits transcript. In some embodiments,
the platinum-based agent is carboplatin, cisplatin, or oxalipl-
atin. In some embodiments, the platinum-based agent is car-
boplatin. In some embodiments, the platinum-based agent is
cisplatin.

In some embodiments, the composition comprising nano-
particles comprising paclitaxel and an albumin and the plati-
num-based agent are sequentially administered, concurrently
administered or simultaneously administered.

The methods described herein can be used for any one or
more of the following purposes: alleviating one or more
symptoms of NSCLC, delaying progression of NSCLC,
shrinking tumor size in NSCLC patient, inhibiting NSCLC
tumor growth, prolonging overall survival, prolonging pro-
gression free survival, preventing or delaying NSCLC tumor
metastasis, reducing (such as eradiating) preexisting NSCLC
tumor metastasis, reducing incidence or burden of preexisting
NSCLC tumor metastasis, or preventing recurrence of
NSCLC.

Thus, for example, the invention provides methods of treat-
ing NSCLC in an individual in need thereof, comprising
administering to the individual (a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
and albumin; and (b) an effective amount of carboplatin,
wherein the effective amount of the composition comprising
nanoparticles comprising paclitaxel and albumin is 100
mg/m> administered weekly and the effective amount of a
carboplatin is AUC=6 administered once every three weeks.

The invention therefore also provides methods of treating
advanced NSCLC in an individual in need thereof, compris-
ing administering to the individual (a) an effective amount of
a composition comprising nanoparticles comprising pacli-
taxel and albumin; and (b) an effective amount of carboplatin,
wherein the effective amount of the composition comprising
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nanoparticles comprising paclitaxel and albumin is 100
mg/m? administered weekly and the effective amount of car-
boplatin is AUC=6 administered once every three weeks as
first-line therapy.

Thus also provided are methods of treating NSCLC in an
individual in need thereof, comprising administering to the
individual a) an effective amount of a composition compris-
ing nanoparticles comprising paclitaxel and an albumin and
b) an effective amount of a platinum-based agent, wherein the
NSCLC is squamous cellular carcinoma.

In some embodiments, there are provided methods oftreat-
ing NSCLC in an individual in need thereof, comprising
administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
and an albumin and b) an effective amount of a platinum-
based agent, wherein the individual to be treated is ineligible
for VEGF-directed therapy, for example, ineligible for treat-
ment with bevacizumab. In some embodiments, the indi-
vidual is at risk of bleeding from VEGF directed therapy.

Also provided herein are methods of treating NSCLC in an
individual (e.g., human) comprising administering to the
individual a) an effective amount of a composition compris-
ing nanoparticles comprising paclitaxel and an albumin; b) an
effective amount of a platinum-based agent, and ¢) radiation
(e.g. thoracic radiation), wherein the effective amount of the
composition comprising nanoparticles comprising paclitaxel
and albumin is between 20 mg/m? to about 60 mg/m? (e.g., 40
mg/m?) administered weekly, the effective amount of a plati-
num-based agent is between about AUC=2 to about AUC=6
(e.g., AUC=2) administered weekly, and the thoracic radia-
tion is between about 25 to about 40 (e.g., about 33) fractions
by either 3D conformal or intensity-modulated techniques
concurrently. In some embodiments, the method of treating
NSCLC in an individual (e.g., human) comprising adminis-
tering to the individual a) an effective amount of a composi-
tion comprising nanoparticles comprising paclitaxel and an
albumin; b) an effective amount of a platinum-based agent,
and ¢) radiation (e.g. thoracic radiation), wherein the effective
amount of the composition comprising nanoparticles com-
prising paclitaxel and albumin is between 20 mg/m? to about
60mg/m? (e.g., 40 mg/m?) administered weekly, the effective
amount of a platinum-based agent is between about AUC=2
to about AUC=6 (e.g., AUC=2) administered weekly, and the
thoracic radiation is between about 25 to about 40 (e.g., about
33) fractions by either 3D conformal or intensity-modulated
techniques concurrently further comprises a consolidation
therapy, wherein the consolidation therapy comprises admin-
istering to the individual a) an effective amount of a compo-
sition comprising nanoparticles comprising paclitaxel and an
albumin and b) an effective amount of a platinum-based
agent, wherein the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and albumin is
between about 50 to about 125 mg/m? (e.g., 50 mg/m?, 75
mg/m?, or 100 mg/m?) administered weekly and the effective
amount of carboplatin is between about AUC=2 to about
AUC=6 (e.g., AUC=3, AUC=4.5, or AUC=6) administered
once every three weeks. In some embodiments NSCLC is
inoperable Stage IIIA and/or I1IB NSCLC. In some embodi-
ments, the NSCLC is inoperable Stage IIIA and/or IIIB
NSCLC, PS 0-1, and FEV 1>800 ml. In some embodiments,
the platinum based agent is carboplatin.

Also provided are methods of treating NSCLC in an indi-
vidual comprising administering to the individual a) an effec-
tive amount of a composition comprising nanoparticles com-
prising paclitaxel and an albumin and b) an effective amount
of a platinum-based agent, wherein treatment is based upon
the NSCLC having one or more characteristics selected from
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the group consisting of (i) squamous cellular carcinoma, (ii)
differential levels of caveolin-1 (CAV1), (iii) differential lev-
els of SPARC, (iv) differential levels of hypoxia markers, (v)
differential levels of tumor acidity, (vi) differential levels of
gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake.

Further provided herein are methods of treating NSCL.C in
an individual provided that the NSCLC has been found to
have one or more characteristics selected from the group
consisting of (a) squamous cellular carcinoma, (b) differen-
tial levels of caveolin-1 (CAV1), (c) differential levels of
SPARC, (d) differential levels of hypoxia markers, (e) differ-
ential levels of tumor acidity, (f) differential levels of gp60,
(g) differential levels of thymidylate synthase (TS), (h) dif-
ferential levels of S phase kinase-associated protein (Skp2),
(1) differential loss of heterozygosity (LOH) of single-nucle-
otide polymorphism (SNP), (j) differential Kras mutations,
(k) differential methylation of promoter region of tumor-
related genes, and (1) differential albumin uptake, the treat-
ment comprising administering to the individual i) an effec-
tive amount of a composition comprising nanoparticles
comprising paclitaxel and an albumin and ii) an effective
amount of a platinum-based agent.

Provided herein are also methods of treating NSCL.C, com-
prising: (a) selecting an individual having NSCLC, wherein
the NSCLC has one or more characteristics selected from the
group consisting of (i) squamous cellular carcinoma, (ii) dif-
ferential levels of caveolin-1 (CAV1), (iii) differential levels
of SPARC, (iv) differential levels of hypoxia markers, (v)
differential levels of tumor acidity, (vi) differential levels of
gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake;
and (b) administering to the individual thus selected i) an
effective amount of a composition comprising nanoparticles
comprising paclitaxel and an albumin and ii) an effective
amount of a platinum-based agent.

Methods are also provided herein of assessing whether an
individual with NSCLC will respond to treatment comprising
assessing one or more characteristics of the NSCLC selected
from the group consisting of (a) squamous cellular carci-
noma, (b) differential levels of caveolin-1 (CAV1), (c) differ-
ential levels of SPARC, (d) differential levels of hypoxia
markers, (e) differential levels of tumor acidity, (f) differen-
tial levels of gp60, (g) differential levels of thymidylate syn-
thase (TS), (h) differential levels of S phase kinase-associated
protein (Skp2), (i) differential loss of heterozygosity (LOH)
of single-nucleotide polymorphism (SNP), (j) differential
Kras mutations, (k) differential methylation of promoter
region of tumor-related genes, and (1) differential albumin
uptake, wherein one or more of the characteristics of the
NSCLC indicates the individual will be responsive to the
treatment and the treatment comprises i) an effective amount
of'a composition comprising nanoparticles comprising pacli-
taxel and an albumin and ii) an effective amount of a plati-
num-based agent.

In addition, methods are provided herein of identifying an
individual with NSCLC likely to respond to treatment com-
prising a) a composition comprising nanoparticles compris-
ing paclitaxel and an albumin and b) a platinum-based agent
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comprising: (A) assessing one or more characteristics of
NSCLC selected from the group consisting of (i) squamous
cellular carcinoma, (ii) differential levels of caveolin-1
(CAV1), (iii) differential levels of SPARC, (iv) differential
levels of hypoxia markers, (v) differential levels of tumor
acidity, (vi) differential levels of gp60, (vii) differential levels
of thymidylate synthase (TS), (viii) differential levels of S
phase kinase-associated protein (Skp2), (ix) differential loss
ot heterozygosity (LOH) of single-nucleotide polymorphism
(SNP), (x) differential Kras mutations, (xi) differential
methylation of promoter region of tumor-related genes, and
(xii) differential albumin uptake; and (B) identifying the indi-
vidual having one or more characteristics of NSCLC selected
from the group consisting of (i) squamous cellular carcinoma,
(ii) differential levels of caveolin-1 (CAV1), (iii) differential
levels of SPARC, (iv) differential levels of hypoxia markers,
(v) differential levels of tumor acidity, (vi) differential levels
of'gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake.

Provided herein are also methods for marketing a combi-
nation therapy comprising a) a composition comprising nano-
particles comprising paclitaxel and an albumin and b) a plati-
num-based agent for use in a NSCLC individual
subpopulation, the methods comprising informing a target
audience about the use of the combination therapy for treating
the individual subpopulation characterized by the individuals
of such subpopulation having one or more characteristics of
NSCLC selected from the group consisting of (i) squamous
cellular carcinoma, (ii) differential levels of caveolin-1
(CAV1), (iii) differential levels of SPARC, (iv) differential
levels of hypoxia markers, (v) differential levels of tumor
acidity, (vi) differential levels of gp60, (vii) differential levels
of thymidylate synthase (TS), (viii) differential levels of S
phase kinase-associated protein (Skp2), (ix) differential loss
ot heterozygosity (LOH) of single-nucleotide polymorphism
(SNP), (x) differential Kras mutations, (xi) differential
methylation of promoter region of tumor-related genes, and
(xii) differential albumin uptake.

In some embodiments of any of the methods, differential
levels of tumor acidity are evident by differential levels of
carbonic anhydrase-9 (CA-9) and/or differential levels of
LDH (e.g., LDH-5). In some embodiments of any of the
methods, differential levels of hyopoxia markers are evident
by differential levels of HIF-1a, differential levels of HIF-2a,
and/or differential levels of differentiated embryo-chrondro-
cyte expressed gene 1 (DEC-1).

In some embodiments of any of the methods above, the
methods result in a measurable reduction in tumor size or
evidence of disease or disease progression, complete
response, partial response, stable disease, increase or elonga-
tion of progression free survival, increase or elongation of
overall survival, or reduction in toxicity.

In some embodiments of any of the methods above, differ-
ential levels are over expression (high expression) or under
expression (low expression) as compared to the expression
level of a normal or control cell, a given patient population, or
with an internal control. In some embodiments, levels are
compared between the individual and a normal patient popu-
lation, between an individual and a NSCLC patient popula-
tion with a different NSCLC histology, or between an indi-
vidual and a NSCLC patient population with the same
NSCLC histology.
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In some embodiments, differential levels is determined in
tumor tissue, normal tissue adjacent to said tumor, normal
tissue distal to said tumor or peripheral blood lymphocytes.

In some embodiments of any of the methods described
herein, the NSCLC is squamous cell carcinoma (i.e., epider-
moid carcinoma), large cell carcinoma, adenocarcinoma,
adenosquamous carcinoma, carcinomas with pleomorphic,
sarcomatoid, or sarcomatous elements, carcinoid tumor, or
salivary gland carcinoma. In some embodiments, the NSCLC
is squamous cell carcinoma. In some embodiments of any of
the methods described herein, the NSCLC is an occult tumor,
a stage O tumor, a stage | tumor, a stage II tumor, a stage IITA
tumor, a stage IIIB tumor, or a stage IV tumor. In some
embodiments of any of the methods described herein, the
NSCLC is early stage NSCLC, non-metastatic NSCLC, pri-
mary NSCLC, advanced NSCLC, locally advanced NSCLC,
metastatic NSCLC, NSCLC in remission, or recurrent
NSCLC. In some embodiments, the NSCLC is localized
resectable, localized unresectable, or unresectable. In some
embodiments, the NSCLC is inoperable Stage IIIA and/or
IIIB NSCLC, PS 0-1, and FEV 1>800 ml. In some embodi-
ments of any of the methods described herein, the method is
for treating NSCLC as first-line therapy or second-line
therapy.

In some embodiments, the effective amount of the compo-
sition comprising nanoparticles comprising paclitaxel and the
albumin is between about 50 to about 125 mg/m” (e.g., 50
mg/m?, 75 mg/m?, or 100 mg/m?) and the effective amount of
the platinum-based agent is between about AUC=2 to about
AUC=6 (e.g., AUC=3, AUC=4.5, or AUC=6). In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is administered weekly and the effective amount of the plati-
num-based agent is administered every three weeks. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is between about 50 to about 125 mg/m? administered weekly
and the effective amount of the platinum-based agent is
between about AUC=2 to about AUC=6 administered once
every three weeks. In some embodiments, the effective
amount of the composition comprising nanoparticles com-
prising paclitaxel and the albumin is about 100 mg/m? admin-
istered weekly and the effective amount of the platinum-
based agent is about AUC=6 administered once every three
weeks. In some embodiments, the effective amount of the
composition comprising nanoparticles comprising paclitaxel
and the albumin is about 75 mg/m? administered weekly and
the effective amount of the platinum-based agent is about
AUC=4.5 administered once every three weeks. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is about 50 mg/m* administered weekly and the effective
amount of the platinum-based agent is about AUC=3 admin-
istered once every three weeks. In some embodiments, the
paclitaxel nanoparticle composition and/or the platinum-
based agent is administered intravenously. In some embodi-
ments, the paclitaxel nanoparticle composition and the plati-
num-based agent are administered intravenously.

In some embodiments, the albumin is human serum albu-
min. In some embodiments, the nanoparticles comprise pacli-
taxel coated with albumin. In some embodiments, the average
particle size of the nanoparticles in the nanoparticle compo-
sition is no more than about 200 nm (such as less than about
200 nm). In some embodiments, the composition comprises
the albumin stabilized nanoparticle formulation of paclitaxel
(Nab-paclitaxel (Abraxane®)). In some embodiments, the
composition is Nab-paclitaxel (Abraxane®).
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In some embodiments, the platinum-based agent binds
covalently to DNA and cross-links strands, inhibits DNA
synthesis, and/or inhibits transcript. In some embodiments,
the platinum-based agent is carboplatin, cisplatin, or oxalipl-
atin. In some embodiments, the platinum-based agent is car-
boplatin. In some embodiments, the platinum-based agent is
cisplatin.

In some embodiments, the composition comprising nano-
particles comprising paclitaxel and an albumin and the plati-
num-based agent are sequentially administered; concurrently
administered or simultaneously administered.

Also provided are compositions (such as pharmaceutical
compositions), medicine, kits, and unit dosages useful for
methods described herein.

These and other aspects and advantages of the present
invention will become apparent from the subsequent detailed
description and the appended claims. It is to be understood
that one, some, or all of the properties of the various embodi-
ments described herein may be combined to form other
embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides methods of combination
therapy for treating NSCLC by administering a) a composi-
tion comprising nanoparticles comprising paclitaxel and an
albumin and b) a platinum-based agent (such as carboplatin).
In another aspect, there is provided a method of treating
NSCLC in an individual in need thereof, comprising admin-
istering to the individual (a) an effective amount of a compo-
sition comprising nanoparticles comprising paclitaxel and
albumin; and (b) an effective amount of a platinum-based
agent.

Also provided are compositions (such as pharmaceutical
compositions), medicine, kits, and unit dosages useful for the
methods described herein.

DEFINITIONS

Asusedherein, “treatment” or “treating” is an approach for
obtaining beneficial or desired results including clinical
results. For purposes of this invention, beneficial or desired
clinical results include, but are not limited to, one or more of
the following: alleviating one or more symptoms resulting
from the disease, diminishing the extent of the disease, sta-
bilizing the disease (e.g., preventing or delaying the worsen-
ing of the disease), preventing or delaying the spread (e.g.,
metastasis) of the disease, preventing or delaying the recur-
rence of the disease, delay or slowing the progression of the
disease, ameliorating the disease state, providing a remission
(partial or total) of the disease, decreasing the dose of one or
more other medications required to treat the disease, delaying
the progression of the disease, increasing the quality of life,
and/or prolonging survival. Also encompassed by “treat-
ment” is a reduction of pathological consequence of NSCLC.
The methods of the invention contemplate any one or more of
these aspects of treatment.

The term “individual” refers to a mammal and includes, but
is not limited to, human, bovine, horse, feline, canine, rodent,
or primate. Preferably, the individual is a human.

As used herein, an “at risk” individual is an individual who
is at risk of developing NSCLC. An individual “at risk” may
or may not have detectable disease, and may or may not have
displayed detectable disease prior to the treatment methods
described herein. “At risk” denotes that an individual has one
or more so-called risk factors, which are measurable param-
eters that correlate with development of NSCLC, which are
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described herein. An individual having one or more of these
risk factors has a higher probability of developing cancer than
an individual without these risk factor(s).

“Adjuvant setting” refers to a clinical setting in which an
individual has had a history of NSCLC, and generally (but not
necessarily) been responsive to therapy, which includes, but is
not limited to, surgery (e.g., surgery resection), radiotherapy,
and chemotherapy. However, because of their history of
NSCLC, these individuals are considered at risk of develop-
ment of the disease. Treatment or administration in the “adju-
vant setting” refers to a subsequent mode of treatment. The
degree of risk (e.g., when an individual in the adjuvant setting
is considered as “high risk” or “low risk) depends upon
several factors, most usually the extent of disease when first
treated.

“Neoadjuvant setting” refers to a clinical setting in which
the method is carried out before the primary/definitive
therapy.

As used herein, “delaying” the development of NSCLC
means to defer, hinder, slow, retard, stabilize, and/or postpone
development of the disease. This delay can be of varying
lengths oftime, depending on the history of the disease and/or
individual being treated. As is evident to one skilled in the art,
a sufficient or significant delay can, in effect, encompass
prevention, in that the individual does not develop the disease.
A method that “delays” development of NSCLC is a method
that reduces probability of disease development in a given
time frame and/or reduces the extent of the disease in a given
time frame, when compared to not using the method. Such
comparisons are typically based on clinical studies, using a
statistically significant number of subjects. NSCLC develop-
ment can be detectable using standard methods, including,
but not limited to, computerized axial tomography (CAT
Scan), Magnetic Resonance Imaging (MRI), abdominal
ultrasound, clotting tests, arteriography, or biopsy. Develop-
ment may also refer to NSCLC progression that may be
initially undetectable and includes occurrence, recurrence,
and onset.

As used herein, by “combination therapy” is meant that a
first agent be administered in conjunction with another agent.
“In conjunction with” refers to administration of one treat-
ment modality in addition to another treatment modality, such
as administration of a nanoparticle composition described
herein in addition to administration of the other agent to the
same individual. As such, “in conjunction with” refers to
administration of one treatment modality before, during, or
after delivery of the other treatment modality to the indi-
vidual. Such combinations are considered to be part of a
single treatment regiment or regime.

The term “effective amount” used herein refers to an
amount of a compound or composition sufficient to treat a
specified disorder, condition or disease such as ameliorate,
palliate, lessen, and/or delay one or more of its symptoms. In
reference to NSCLC, an effective amount comprises an
amount sufficient to cause a tumor to shrink and/or to
decrease the growth rate of the tumor (such as to suppress
tumor growth) or to prevent or delay other unwanted cell
proliferation in NSCLC. In some embodiments, an effective
amount is an amount sufficient to delay development of
NSCLC. In some embodiments, an effective amount is an
amount sufficient to prevent or delay recurrence. An effective
amount can be administered in one or more administrations.
In the case of NSCLC, the effective amount of the drug or
composition may: (i) reduce the number of NSCLC cells; (ii)
reduce tumor size; (iii) inhibit, retard, slow to some extent and
preferably stop NSCLC cancer cell infiltration into peripheral
organs; (iv) inhibit (i.e., slow to some extent and preferably
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stop) tumor metastasis; (v) inhibit tumor growth; (vi) prevent
or delay occurrence and/or recurrence of tumor; and/or (vii)
relieve to some extent one or more of the symptoms associ-
ated with NSCLC.

The term “simultaneous administration,” as used herein,
means that a first therapy and second therapy in a combination
therapy are administered with a time separation of no more
than about 15 minutes, such as no more than about any of 10,
5, or 1 minutes. When the first and second therapies are
administered simultaneously, the first and second therapies
may be contained in the same composition (e.g., a composi-
tion comprising both a first and second therapy) or in separate
compositions (e.g., a first therapy in one composition and a
second therapy is contained in another composition).

As used herein, the term “sequential administration”
means that the first therapy and second therapy in a combi-
nation therapy are administered with a time separation of
more than about 15 minutes, such as more than about any of
20, 30, 40, 50, 60, or more minutes. Either the first therapy or
the second therapy may be administered first. The first and
second therapies are contained in separate compositions,
which may be contained in the same or different packages or
kits.

As used herein, the term “concurrent administration”
means that the administration of the first therapy and that of a
second therapy in a combination therapy overlap with each
other.

As used herein, by “pharmaceutically acceptable” or
“pharmacologically compatible” is meant a material that is
not biologically or otherwise undesirable, e.g., the material
may be incorporated into a pharmaceutical composition
administered to a patient without causing any significant
undesirable biological effects or interacting in a deleterious
manner with any of the other components of the composition
in which it is contained. Pharmaceutically acceptable carriers
or excipients have preferably met the required standards of
toxicological and manufacturing testing and/or are included
on the Inactive Ingredient Guide prepared by the U.S. Food
and Drug administration.

An “adverse event” or “AE” as used herein refers to any
untoward medical occurrence in a patient receiving a mar-
keted pharmaceutical product or in a patient who is partici-
pating on a clinical trial who is receiving an investigational or
non-investigational pharmaceutical agent. The AE does not
necessarily have a causal relationship with the patient’s treat-
ment. Therefore, an AE can be any unfavorable and unin-
tended sign, symptom, or disease temporally associated with
the use of a medicinal product, whether or not considered to
be related to the medicinal product. Many AEs may be related
to progression of the patient’s underlying malignancy. An AE
includes, but is not limited to: an exacerbation of a pre-
existing illness; an increase in frequency or intensity of a
pre-existing episodic event or condition; a condition detected
or diagnosed after study drug administration even though it
may have been present prior to the start of the study; and
continuously persistent disease or symptoms that were
present at baseline and worsen following the start of the study.
An AE generally does not include: medical or surgical pro-
cedures (e.g., surgery, endoscopy, tooth extraction, or trans-
fusion); however, the condition that leads to the procedure is
an adverse event; pre-existing diseases, conditions, or labo-
ratory abnormalities present or detected at the start of the
study that do not worsen; hospitalizations or procedures that
are done for elective purposes not related to an untoward
medical occurrence (e.g., hospitalizations for cosmetic or
elective surgery or social/convenience admissions); the dis-
ease being studied or signs/symptoms associated with the
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disease unless more severe than expected for the patient’s
condition; and overdose of study drug without any clinical
signs or symptoms.

A “serious adverse event” or (SAE) as used herein refers to
any untoward medical occurrence at any dose including, but
not limited to, that: a) is fatal; b) is life-threatening (defined as
an immediate risk of death from the event as it occurred); ¢)
results in persistent or significant disability or incapacity; d)
requires in-patient hospitalization or prolongs an existing
hospitalization (exception: Hospitalization for elective treat-
ment of a pre-existing condition that did not worsen during
the study is not considered an adverse event. Complications
that occur during hospitalization are AEs and if a complica-
tion prolongs hospitalization, then the event is serious); e) is
a congenital anomaly/birth defect in the offspring of a patient
who received medication; or f) conditions not included in the
above definitions that may jeopardize the patient or may
require intervention to prevent one of the outcomes listed
above unless clearly related to the patient’s underlying dis-
ease. “Lack of efficacy” (progressive disease) is not consid-
ered an AE. The signs and symptoms or clinical sequelae
resulting from lack of efficacy should be reported if they
fulfill the AE or SAE definitions.

The following definitions may be used to evaluate response
based on target lesions: “complete response” or “CR” refers
to disappearance of all target lesions; “partial response” or
“PR” refers to at least a 30% decrease in the sum of the longest
diameters (SLD) of target lesions, taking as reference the
baseline SLD; “stable disease” or “SD” refers to neither suf-
ficient shrinkage of target lesions to quality for PR, nor suf-
ficient increase to qualify for PD, taking as reference the nadir
SLD since the treatment started; “progressive disease” or
“PD” refers to at least a 20% increase in the SLD of target
lesions, taking as reference the nadir SLD recorded since the
treatment started, or, the presence of one or more new lesions;
“unable to evaluate” or “UE” refers to a target lesion present
at baseline which was not measured or which was unable to be
evaluated leading to an inability to determine the status of that
particular tumor for the time point in question (if the SL.D
cannot be determined at a time point, and the rules for PD do
not apply, a response of CR, PR or SD cannot be assigned for
that time point and the time point response will be UE); “not
applicable” or “NA” refers to no target lesions were identified
at baseline (patients with no target lesions identified at base-
line cannot be assessed for response. These patients will be
assessed for progression only); and “not done” or “ND” refers
to scans were not performed at this time point to evaluate the
target lesions.

The following definitions of response assessments may be
used to evaluate a non-target lesion: “complete response” or
“CR”refers to disappearance of all non-target lesions; “stable
disease” or “SD” refers to the persistence of one or more
non-target lesions not qualifying for CR or PD; “progressive
disease” or “PD” refers to the “unequivocal progression” of
existing non-target lesion(s) or appearance of one or more
new lesion(s) is considered progressive disease (if PD for the
subject is to be assessed for a time point based solely on the
progression of non-target lesion(s), then additional criteria
are required to be fulfilled. In this instance, the lesion(s) upon
which the assessment of PD is being made must be retrospec-
tively assessed from baseline (or the nadir) and compared to
the time point in question. PD of non-target lesion(s) in this
instance may be assessed when the SLD of the lesion(s) has
increased by 20% or greater and the lesion(s) measure greater
than or equal to 10 mm in longest dimension (LD) at the time
of progression. If the nontarget lesion(s) do not meet the
quantitative criteria as described, they will not be assessed as
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having progressed. For pleural fluid, ascites, pericardial effu-
sions and other fluid collections, progression will be assessed
in an otherwise stable or responding subject when the
increase in the fluid is estimated to be greater than 500 cc., and
is not attributable to a benign cause identified radiographi-
cally.); “unable to evaluate” or “UE” refers to any non-target
lesion present at baseline which was not measured or was
unable to be evaluated leading to an inability to determine the
status of that particular tumor for the time point in question;
“not applicable” or “NA” refers to no non-target lesions were
identified at baseline; and “not done” or “ND” refers to scans
were not performed at this time point to evaluate the non-
target lesions.

Asused herein, “at the time of starting treatment” or “base-
line” refers to the time period at or prior to the first exposure
to a treatment comprising a) a composition comprising nano-
particles comprising paclitaxel and an albumin; and b) a plati-
num-based agent. In some embodiments, “at the time of start-
ing treatment” or “baseline” is about any of six months, three
months, second months, one month, or days prior to a treat-
ment comprising a) a composition comprising nanoparticles
comprising paclitaxel and an albumin; and b) a platinum-
based agent. In some embodiments, “at the time of starting
treatment” is immediately prior to or coincidental with the
first exposure to a treatment comprising a) a composition
comprising nanoparticles comprising paclitaxel and an albu-
min; and b) a platinum-based agent.

As used herein, “based upon” includes assessing, deter-
mining, or measuring the patient characteristics as described
herein (and preferably selecting a patient suitable for receiv-
ing treatment).

“Likely to respond” or “responsiveness” as used herein
refers to any kind of improvement or positive response either
clinical or non-clinical selected from, but not limited to, mea-
surable reduction in tumor size or evidence of disease or
disease progression, complete response, partial response,
stable disease, increase or elongation of progression free sur-
vival, or increase or elongation of overall survival.

“Progression free survival” (PFS) indicates the length of
time during and after treatment that the cancer does not grow.
Progression-free survival includes the amount of time
patients have experienced a complete response or a partial
response, as well as the amount of time patients have experi-
enced stable disease.

A “complete response” (CR) to a therapy defines patients
with evaluable but non-measurable disease, whose tumor and
all evidence of disease had disappeared.

A “partial response” (PR) to atherapy defines patients with
anything less than complete response were simply catego-
rized as demonstrating partial response.

“Stable disease” (SD) indicates that the patient is stable.

When a patient’s health-related quality of life “is used as a
basis” for administration of the treatment methods described
herein, or selection for the treatment methods described
herein, the patient’s health-related quality of life or limita-
tions is evaluated before and/or during treatment, and the
conclusions obtained are used by a clinician in assessing any
of the following: (a) probable or likely suitability of an indi-
vidual to initially receive treatment(s); (b) probable or likely
unsuitability of an individual to initially receive treatment(s);
(c) responsiveness to treatment; (d) probable or likely suit-
ability of an individual to continue to receive treatment (s); (e)
probable or likely unsuitability of an individual to continue to
receive treatment(s); (f) adjusting dosage; or (g) predicting
likelihood of clinical benefits. As would be well understood
by one in the art, an evaluation of a patient’s health-related
quality oflife in a clinical setting is a clear indication that this
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parameter was used as a basis for initiating, continuing,
adjusting and/or ceasing administration of the treatments
described herein.

“Cells,” “host cells” or “recombinant host cells” are terms
used interchangeably herein. It is understood that such terms
refer not only to the particular subject cell but to the progeny
or potential progeny of such a cell. Because certain modifi-
cations may occur in succeeding generations due to either
mutation or environmental influences, such progeny may not,
in fact, be identical to the parent cell, but are still included
within the scope of the term as used herein.

It is understood that aspect and embodiments of the inven-
tion described herein include “consisting” and/or “consisting
essentially of” aspects and embodiments.

Reference to “about™ a value or parameter herein includes
(and describes) variations that are directed to that value or
parameter per se. For example, description referring to “about
X includes description of “X”.

As used herein and in the appended claims, the singular
forms “a,” “or,” and “the” include plural referents unless the
context clearly dictates otherwise.

As is apparent to one skilled in the art, an individual
assessed, selected for, and/or receiving treatment is an indi-
vidual in need of such activities.

Methods of Treating NSCLC

The present invention provides methods of treating
NSCLC in an individual (e.g., human) comprising adminis-
tering to the individual a) an effective amount of a composi-
tion comprising nanoparticles comprising paclitaxel and an
albumin; and b) an effective amount of a platinum-based
agent.

The methods herein are applicable to multiple histological
types of NSCLC. The NSCLC may be squamous cell carci-
noma (i.e., epidermoid carcinoma), large cell carcinoma,
adenocarcinoma, adenosquamous carcinoma, carcinomas
with pleomorphic, sarcomatoid, or sarcomatous elements,
carcinoid tumor, or salivary gland carcinoma. In some
embodiments the NSCLC is squamous cell carcinoma. In
some embodiments, the squamous cell carcinoma is papil-
lary, clear cell, small cell, or basaloid. In some embodiments,
the NSCLC is adenocarcinoma. In some embodiments, the
adenocarcinoma is acinar, papillary, bronchioloalveolar car-
cinoma (e.g., nonmucinous, mucinous, mixed mucinous and
nonmucinous or indeterminate cell type), solid adenocarci-
noma with mucin, adenocarcinoma with mixed subtypes,
well-differentiated fetal adenocarcinoma, mucinous (colloid)
adenocarcinoma, mucinous cystadenocarcinoma, signet ring
adenocarcinoma, or clear cell adenocarcinoma. In some
embodiments, the large cell carcinoma is large-cell neuroen-
docrine carcinoma, combined large-cell neuroendocrine car-
cinoma, basaloid carcinoma, lymphoepithelioma-like carci-
noma, clear cell carcinoma, or large cell carcinoma with
rhabdoid phenotype. In some embodiments, the carcinoma
with pleomorphic, sarcomatoid, or sarcomatous elements is
carcinomas with spindle and/or giant cells, spindle cell car-
cinoma, giant cell carcinoma, carcinosarcoma, or pulmonary
blastoma. In some embodiments, the carcinoma of salivary-
gland type is mucoepidermoid carcinoma or adenoid cystic
carcinoma.

The NSCLC of any of the methods herein may be an occult
tumor, a stage 0 tumor, a stage [ tumor (stage LA (T1, NO, MO0)
orstage IB (T2, NO, M0)), a stage I tumor (stage ITA (T1,N1,
MO) and stage IIB (T2, N1, M0)), a stage II1A tumor (T1, N2,
MO, T2, N2, MO, T3, N1, MO, or T3, N2, MO0), a stage I1IB
tumor (Any T, N3, MO or T4, any N, M0), or a stage [V tumor
(Any T, any N, M1). In some embodiments of any of the
methods described herein, the NSCLC is early stage NSCLC,
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non-metastatic NSCLC, primary NSCLC, advanced NSCLC,
locally advanced NSCLC, metastatic NSCLC, NSCLC in
remission, or recurrent NSCLC. In some embodiments, the
NSCLC is localized resectable, localized unresectable, or
unresectable. In some embodiments, the NSCLC is unresec-
table stage IV NSCLC. In some embodiments, the NSCLC is
inoperable Stage IIIA and/or I1IB NSCLC, PS 0-1, and FEV
1>800 ml.

The methods provided herein may be practiced in an adju-
vant setting. In some embodiments, the method is practiced in
a neoadjuvant setting, i.e., the method may be carried out
before the primary/definitive therapy. In some embodiments,
the method is used to treat an individual who has previously
been treated. Any of the methods of treatment provided herein
may be used to treat an individual who has not previously
been treated. In some embodiments, the method is used as a
first line therapy. In some embodiments, the method is used as
a second line therapy.

In some embodiments of any of the methods described
herein, the composition comprises nanoparticles comprising
paclitaxel and an albumin (such as human serum albumin),
wherein paclitaxel in the nanoparticles is coated with the
albumin. In some embodiments, the average particle size of
the nanoparticles in the composition is no greater than about
200 nm (such as less than about 200 nm). In some embodi-
ments, the composition comprises Nab-paclitaxel (Abrax-
ane®). In some embodiments, the composition is the Nab-
paclitaxel (Abraxane®). In some embodiments, the
nanoparticle composition and the platinum-based agent have
synergistic effect on treating NSCLC.

Platinum-based agent binds covalently to DNA and cross-
links strands, inhibits DNA synthesis, and/or inhibits tran-
script. In some embodiments, the platinum-based agent is
carboplatin, cisplatin, or oxaliplatin. In some embodiments,
the platinum-based agent is carboplatin. In some embodi-
ments, the platinum-based agent is cisplatin.

In some embodiments, the effective amount of the compo-
sition comprising nanoparticles comprising paclitaxel and the
albumin is between about 50 to about 125 mg/m” (e.g., 50
mg/m?, 75 mg/m?, or 100 mg/m?) and the effective amount of
the platinum-based agent is between about AUC=2 to about
AUC=6 (e.g., AUC=3, AUC=4.5, or AUC=6). In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is administered weekly and the effective amount of the plati-
num-based agent is administered every three weeks. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is between about 50 to about 125 mg/m? administered weekly
and the effective amount of the platinum-based agent is
between about AUC=2 to about AUC=6 administered once
every three weeks. In some embodiments, the effective
amount of the composition comprising nanoparticles com-
prising paclitaxel and the albumin is about 100 mg/m? admin-
istered weekly and the effective amount of the platinum-
based agent is about AUC=6 administered once every three
weeks. In some embodiments, the effective amount of the
composition comprising nanoparticles comprising paclitaxel
and the albumin is about 75 mg/m? administered weekly and
the effective amount of the platinum-based agent is about
AUC=4.5 administered once every three weeks. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is about 50 mg/m® administered weekly and the effective
amount of the platinum-based agent is about AUC=3 admin-
istered once every three weeks. In some embodiments, the
effective amount of the composition comprising nanopar-
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ticles comprising paclitaxel and the albumin is about 40
mg/m* administered weekly and the effective amount of the
platinum-based agent is about AUC=2 administered weekly.
In some embodiments, the paclitaxel nanoparticle composi-
tion and/or the platinum-based agent is administered intrave-
nously. In some embodiments, the paclitaxel nanoparticle
composition and the platinum-based agent are administered
intravenously.

In some embodiments, the composition comprising nano-
particles comprising paclitaxel and the albumin and the plati-
num-based agent are sequentially administered; concurrently
administered or simultaneously administered.

In some embodiments, the composition comprising nano-
particles comprising paclitaxel and albumin is administered
without any steroid premedication and/or without G-CSF
prophylaxis.

For example, methods are provided for treating NSCLC in
anindividual in need thereof, comprising administering to the
individual (a) an effective amount of a composition compris-
ing nanoparticles comprising paclitaxel and albumin; and (b)
an effective amount of platinum-based agent, wherein the
effective amount of the composition comprising nanopar-
ticles comprising paclitaxel and albumin is 100 mg/m?>
administered weekly and the effective amount of a platinum-
based agent is AUC=6. In some embodiments, the composi-
tion comprising nanoparticles comprising paclitaxel and
albumin is administered weekly and the platinum-based
agent is administered once every three weeks. In some
embodiments, the composition comprising nanoparticles
comprising paclitaxel and albumin and the platinum-based
agent are administered intravenously. In some embodiments
NSCLC is advanced NSCLC. In some embodiments, the
method is used as first-line therapy. In some embodiments,
the platinum based agent is carboplatin. In some embodi-
ments, the NSCLC is squamous cell carcinoma.

In some embodiments, there are provided methods for
treating NSCLC in an individual in need thereof, comprising
administering to the individual (a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
coated with albumin; and (b) an effective amount of platinum-
based agent, wherein the effective amount of the composition
comprising nanoparticles comprising paclitaxel coated with
albumin is 100 mg/m? administered weekly and the effective
amount of a platinum-based agent is AUC=6. In some
embodiments, the composition comprising nanoparticles
comprising paclitaxel coated with albumin is administered
weekly and the platinum-based agent is administered once
every three weeks. In some embodiments, the composition
comprising nanoparticles comprising paclitaxel coated with
albumin and the platinum-based agent are administered intra-
venously. In some embodiments NSCLC is advanced
NSCLC. In some embodiments, the method is used as first-
line therapy. In some embodiments, the platinum based agent
is carboplatin. In some embodiments, the NSCLC is squa-
mous cell carcinoma.

In some embodiments, there are provided methods of treat-
ing NSCLC in an individual in need thereof, comprising
administering to the individual (a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
and albumin, wherein the average size of the nanoparticles in
the nanoparticle composition is no greater than about 200 nm;
and (b) an effective amount of platinum-based agent, wherein
the effective amount of the composition comprising nanopar-
ticles comprising paclitaxel and albumin is 100 mg/m?
administered weekly and the effective amount of a platinum-
based agent is AUC=6. In some embodiments, the composi-
tion comprising nanoparticles comprising paclitaxel and
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albumin is administered weekly and the platinum-based
agent is administered once every three weeks. In some
embodiments, the composition comprising nanoparticles
comprising paclitaxel and albumin and the platinum-based
agent are administered intravenously. In some embodiments
NSCLC is advanced NSCLC. In some embodiments, the
method is used as first-line therapy. In some embodiments,
the platinum based agent is carboplatin. In some embodi-
ments, the NSCLC is squamous cell carcinoma.

In some embodiments, there are provided methods for
treating NSCLC in an individual in need thereof, comprising
administering to the individual (a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
coated with albumin, wherein the average size of the nano-
particles in the nanoparticle composition is no greater than
about 200 nm; and (b) an effective amount of platinum-based
agent, wherein the effective amount of the composition com-
prising nanoparticles comprising paclitaxel coated with albu-
min is 100 mg/m> administered weekly and the effective
amount of a platinum-based agent is AUC=6. In some
embodiments, the composition comprising nanoparticles
comprising paclitaxel coated with albumin is administered
weekly and the platinum-based agent is administered once
every three weeks. In some embodiments, the composition
comprising nanoparticles comprising paclitaxel coated with
albumin and the platinum-based agent are administered intra-
venously. In some embodiments NSCLC is advanced
NSCLC. In some embodiments, the method is used as first-
line therapy. In some embodiments, the platinum based agent
is carboplatin. In some embodiments, the NSCLC is squa-
mous cell carcinoma.

In some embodiments, there are provided methods for
treating NSCLC in an individual in need thereof, comprising
administering to the individual (a) an effective amount of
Nab-paclitaxel (Abraxane®); and (b) an effective amount of
platinum-based agent, wherein the effective amount of the
Nab-paclitaxel (Abraxane®) is 100 mg/m> administered
weekly and the effective amount of a platinum-based agent is
AUC=6. In some embodiments, the Nab-paclitaxel (Abrax-
ane®) is administered weekly and the platinum-based agent
is administered once every three weeks. In some embodi-
ments, Nab-paclitaxel (Abraxane®) and the platinum-based
agent are administered intravenously. In some embodiments
NSCLC is advanced NSCLC. In some embodiments, the
method is used as first-line therapy. In some embodiments,
the platinum based agent is carboplatin. In some embodi-
ments, the NSCLC is squamous cell carcinoma.

In some embodiments, there are provided methods for
treating NSCLC in an individual in need thereof, comprising
administering to the individual (a) an effective amount of
Nab-paclitaxel (Abraxane®); and (b) an effective amount of
carboplatin, wherein the effective amount of the Nab-pacli-
taxel (Abraxane®) is 100 mg/m* administered weekly and
the effective amount of carboplatin is AUC=6. In some
embodiments, the Nab-paclitaxel (Abraxane®) is adminis-
tered weekly and the carboplatin is administered once every
three weeks. In some embodiments, Nab-paclitaxel (Abrax-
ane®) and the carboplatin are administered intravenously. In
some embodiments NSCLC is advanced NSCLC. In some
embodiments, the method is used as first-line therapy. In
some embodiments, the NSCLC is squamous cell carcinoma.

Also provided are methods of treating NSCLC in an indi-
vidual in need thereof, comprising administering to the indi-
vidual a) an effective amount of a composition comprising
nanoparticles comprising paclitaxel and an albumin and b) an
effective amount of a platinum-based agent, wherein the
NSCLC is squamous cellular carcinoma. In some embodi-
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ments, the effective amount of the composition comprising
nanoparticles comprising paclitaxel and albumin is 100
mg/m> administered weekly and the effective amount of a
platinum-based agent is AUC=6. In some embodiments, the
composition comprising nanoparticles comprising paclitaxel
and albumin is administered weekly and the platinum-based
agent is administered once every three weeks. In some
embodiments, the composition comprising nanoparticles
comprising paclitaxel and albumin and the platinum-based
agent are administered intravenously. In some embodiments
NSCLC is advanced NSCLC. In some embodiments, the
method is used as first-line therapy. In some embodiments,
the platinum based agent is carboplatin.

In some embodiments, there are provided methods of treat-
ing NSCLC in an individual in need thereof, comprising
administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
coated with albumin and b) an effective amount of a platinum-
based agent, wherein the NSCLC is squamous cellular carci-
noma. In some embodiments, the effective amount of the
composition comprising nanoparticles comprising paclitaxel
coated with albumin is 100 mg/m?* administered weekly and
the effective amount of a platinum-based agent is AUC=6. In
some embodiments, the composition comprising nanopar-
ticles comprising paclitaxel coated with albumin is adminis-
tered weekly and the platinum-based agent is administered
once every three weeks. In some embodiments, the compo-
sition comprising nanoparticles comprising paclitaxel coated
with albumin and the platinum-based agent are administered
intravenously. In some embodiments NSCLC is advanced
NSCLC. In some embodiments, the method is used as first-
line therapy. In some embodiments, the platinum based agent
is carboplatin.

In some embodiments, there are provided methods of treat-
ing NSCLC in an individual in need thereof, comprising
administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
and an albumin, wherein the average size of the nanoparticles
in the nanoparticle composition is no greater than about 200
nm, and b) an effective amount of a platinum-based agent,
wherein the NSCLC is squamous cellular carcinoma. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and albumin is
100 mg/m?® administered weekly and the effective amount of
aplatinum-based agent is AUC=6. In some embodiments, the
composition comprising nanoparticles comprising paclitaxel
and albumin is administered weekly and the platinum-based
agent is administered once every three weeks. In some
embodiments, the composition comprising nanoparticles
comprising paclitaxel and albumin and the platinum-based
agent are administered intravenously. In some embodiments
NSCLC is advanced NSCLC. In some embodiments, the
method is used as first-line therapy. In some embodiments,
the platinum based agent is carboplatin.

In some embodiments, there are provided methods of treat-
ing NSCLC in an individual in need thereof, comprising
administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
coated with albumin, wherein the average size of the nano-
particles in the nanoparticle composition is no greater than
about 200 nm, and b) an effective amount of a platinum-based
agent, wherein the NSCLC is squamous cellular carcinoma.
In some embodiments, the effective amount of the composi-
tion comprising nanoparticles comprising paclitaxel coated
with albumin is 100 mg/m*> administered weekly and the
effective amount of a platinum-based agent is AUC=6. In
some embodiments, the composition comprising nanopar-
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ticles comprising paclitaxel coated with albumin is adminis-
tered weekly and the platinum-based agent is administered
once every three weeks. In some embodiments, the compo-
sition comprising nanoparticles comprising paclitaxel coated
with albumin and the platinum-based agent are administered
intravenously. In some embodiments NSCLC is advanced
NSCLC. In some embodiments, the method is used as first-
line therapy. In some embodiments, the platinum based agent
is carboplatin.

In some embodiments, there are provided methods oftreat-
ing NSCLC in an individual in need thereof, comprising
administering to the individual a) an effective amount of
Nab-paclitaxel (Abraxane®) and b) an effective amount of a
platinum-based agent, wherein the NSCLC is squamous cel-
lular carcinoma. In some embodiments, the effective amount
of Nab-paclitaxel (Abraxane®) is 100 mg/m* administered
weekly and the effective amount of a platinum-based agent is
AUC=6. In some embodiments, the Nab-paclitaxel (Abrax-
ane®) is administered weekly and the platinum-based agent
is administered once every three weeks. In some embodi-
ments, the Nab-paclitaxel (Abraxane®) and the platinum-
based agent are administered intravenously. In some embodi-
ments NSCLC is advanced NSCLC. In some embodiments,
the method is used as first-line therapy.

In some embodiments, there are provided methods oftreat-
ing NSCLC in an individual in need thereof, comprising
administering to the individual a) an effective amount of
Nab-paclitaxel (Abraxane®) and b) an effective amount of
carboplatin, wherein the NSCLC is squamous cellular carci-
noma. In some embodiments, the effective amount of Nab-
paclitaxel (Abraxane®) is 100 mg/m* administered weekly
and the effective amount of carboplain is AUC=6. In some
embodiments, the Nab-paclitaxel (Abraxane®) is adminis-
tered weekly and the carboplatin is administered once every
three weeks. In some embodiments, the Nab-paclitaxel
(Abraxane®) and the carboplain are administered intrave-
nously. In some embodiments NSCLC is advanced NSCLC.
In some embodiments, the method is used as first-line
therapy.

In some embodiments of any of the methods, the methods
for treating NSCLC further comprise radiation. In some
embodiments, the methods further comprise thoracic radia-
tion. For example, methods of treating NSCLC in an indi-
vidual (e.g., human) may comprise administering to the indi-
vidual a) an effective amount of a composition comprising
nanoparticles comprising paclitaxel and an albumin (such as
nanoparticles comprising paclitaxel coated with albumin, for
example Nab-paclitaxel (Abraxane®)); b) an effective
amount of a platinum-based agent (such as carboplain), and ¢)
radiation (e.g. thoracic radiation). In some embodiments, the
effective amount of the composition comprising nanopar-
ticles comprising paclitaxel and albumin is between 20
mg/m? to about 60 mg/m* (e.g., 40 mg/m?), administered
weekly, the effective amount of a platinum-based agent is
between about AUC=2 to AUC=6 (e.g., AUC=2), and the
thoracic radiation is between about 25 to about 40 (e.g., about
33) fractions by either 3D conformal or intensity-modulated
techniques. In some embodiments, the composition compris-
ing nanoparticles comprising paclitaxel and albumin is
administered weekly and the platinum-based agent is admin-
istered weekly. In some embodiments, the treatment time is
seven weeks and the thoracic radiation is concurrent. In some
embodiments, the composition comprising nanoparticles
comprising paclitaxel and albumin and the platinum-based
agent are administered intravenously. In some embodiments,
the method of treating NSCLC in an individual (e.g., human)
comprising administering to the individual a) an effective
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amount of a composition comprising nanoparticles compris-
ing paclitaxel and an albumin (such as nanoparticles compris-
ing paclitaxel coated with albumin, for example Nab-pacli-
taxel (Abraxane®); b) an effective amount of a platinum-
based agent (such as carboplain), and c¢) radiation (e.g.
thoracic radiation) further comprises a consolidation therapy.
In some embodiments, the consolidation therapy comprises
administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel
and an albumin (such as nanoparticles comprising paclitaxel
coated with albumin, for example Nab-paclitaxel (Abrax-
ane®)) and b) an effective amount of a platinum-based agent
(such as carboplain). In some embodiments of the consolida-
tion therapy, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and albumin is
between about 50 to about 125 mg/m? (e.g., 50 mg/m?, 75
mg/m?, or 100 mg/m?) administered weekly and the effective
amount of a platinum-based agent is between about AUC=2
and about AUC=6 (e.g., AUC=3, AUC=4.5, or AUC=6). In
some embodiments, the composition comprising nanopar-
ticles comprising paclitaxel and albumin is administered
weekly and the platinum-based agent is administered once
every three weeks. In some embodiments, the consolidation
therapy comprises two cycles. In some embodiments, the
composition comprising nanoparticles comprising paclitaxel
and albumin and the platinum-based agent are administered
intravenously. In some embodiments NSCLC is inoperable
Stage IIIA and/or IIIB NSCLC. In some embodiments, the
NSCLC is inoperable Stage IIIA and/or I1IB NSCLC, PS 0-1,
and FEV 1>800 ml. In some embodiments, the platinum
based agent is carboplatin.

Further provided herein are methods of treating NSCL.C in
an individual (e.g., human) comprising administering to the
individual a) an effective amount of a composition compris-
ing nanoparticles comprising paclitaxel and an albumin (such
as nanoparticles comprising paclitaxel coated with albumin,
for example Nab-paclitaxel (Abraxane®)), and b) an effec-
tive amount of radiation (e.g. thoracic radiation). In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and albumin is
between 20 mg/m* to about 60 mg/m?® (e.g., 40 mg/m?),
administered weekly and the thoracic radiation is between
about 25 to about 40 (e.g., about 33) fractions by either 3D
conformal or intensity-modulated techniques. In some
embodiments, the treatment time is seven weeks and the
thoracic radiation is concurrent. In some embodiments, the
composition comprising nanoparticles comprising paclitaxel
and albumin and the platinum-based agent are administered
intravenously. In some embodiments, the composition com-
prising nanoparticles comprising paclitaxel and albumin are
administered intravenously. In some embodiments NSCLC is
inoperable Stage IIIA and/or I1IB NSCLC. In some embodi-
ments, the NSCLC is inoperable Stage IIIA and/or IIIB
NSCLC, PS 0-1, and FEV 1>800 ml.

Further provided herein are methods of treating NSCL.C in
an individual (e.g., human) comprising administering to the
individual a) an effective amount of a composition compris-
ing nanoparticles comprising paclitaxel and an albumin (such
as nanoparticles comprising paclitaxel coated with albumin,
for example Nab-paclitaxel (Abraxane®)), and b) an effec-
tive amount of radiation (e.g. thoracic radiation). In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and albumin is
between 20 mg/m* to about 60 mg/m?® (e.g., 40 mg/m?),
administered weekly and the thoracic radiation is between
about 25 to about 40 (e.g., about 33) fractions by either 3D
conformal or intensity-modulated techniques. In some
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embodiments, the treatment time is seven weeks and the
thoracic radiation is concurrent. In some embodiments, the
composition comprising nanoparticles comprising paclitaxel
and albumin and the platinum-based agent are administered
intravenously. In some embodiments, the composition com-
prising nanoparticles comprising paclitaxel and albumin are
administered intravenously. In some embodiments NSCLC is
inoperable Stage IIIA and/or I1IB NSCLC. In some embodi-
ments, the NSCLC is inoperable Stage IIIA and/or IIIB
NSCLC, PS 0-1, and FEV 1>800 ml.

The methods described herein are useful for various
aspects of NSCLC treatment. In some embodiments of any of
the methods, the method comprises a method of inhibiting
NSCLC cell proliferation (such as NSCLC tumor growth) in
an individual, comprising administering to the individual a)
an effective amount of a composition comprising nanopar-
ticles comprising paclitaxel and an albumin and b) an effec-
tive amount of a platinum-based agent. In some embodi-
ments, at least about 10% (including for example at least
about any of 20%, 30%, 40%, 60%, 70%, 80%, 90%, or
100%) cell proliferation is inhibited.

In some embodiments of any of the methods, the method
comprises a method of inhibiting NSCLC tumor metastasis in
an individual, comprising administering to the individual a)
an effective amount of a composition comprising nanopar-
ticles comprising paclitaxel and an albumin and b) an effec-
tive amount of a platinum-based agent. In some embodi-
ments, at least about 10% (including for example at least
about any of 20%, 30%, 40%, 60%, 70%, 80%, 90%, or
100%) metastasis is inhibited. In some embodiments, method
of inhibiting metastasis to lymph node is provided.

In some embodiments of any of the methods, the method
comprises a method of reducing NSCLC tumor size in an
individual, comprising administering to the individual an
effective amount of a) an effective amount of a composition
comprising nanoparticles comprising paclitaxel and an albu-
min and b) an effective amount of a platinum-based agent. In
some embodiments, the tumor size is reduced at least about
10% (including for example at least about any of 20%, 30%,
40%, 60%, 70%, 80%, 90%, or 100%).

In some embodiments of any of the methods, the method
comprises a method of prolonging progression-free survival
of NSCLC in an individual, comprising administering to the
individual a) an effective amount of a composition compris-
ing nanoparticles comprising paclitaxel and an albumin and
b) an effective amount of a platinum-based agent. In some
embodiments, the method prolongs the time to disease pro-
gression by at leastany of'1,2,3,4,5,6,7,8,9,10, 11, or 12
weeks.

In some embodiments of any of the methods, the method
comprises a method of prolonging survival of an individual
having NSCLC, comprising administering to the individual
a) an effective amount of a composition comprising nanopar-
ticles comprising paclitaxel and an albumin and b) an effec-
tive amount of a platinum-based agent. In some embodi-
ments, the method prolongs the survival of the individual by
at least any of 1, 2,3, 4,5,6,7,8,9, 10, 11, 12, 18, or 24
month.

In some embodiments of any of the methods, the method
comprises a method of alleviating one or more symptoms in
an individual having NSCLC, comprising administering to
the individual a) an effective amount of a composition com-
prising nanoparticles comprising paclitaxel and an albumin
and b) an effective amount of a platinum-based agent.

In some embodiments of any of the methods, the method
comprises a method of reducing AEs and SAEs in an indi-
vidual having NSCLC, comprising administering to the indi-
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vidual a) a composition comprising nanoparticles comprising
paclitaxel and an albumin and b) a platinum-based agent,
wherein the reduction is based on a comparison with the AEs
and SAFEs resulting from administering to the individual a)
Taxol® and b) a platinum-based agent.

In some embodiments of any of the methods described
herein, the method of treatment results in an objective
response (such as a partial response or complete response).

In some embodiments of any of the methods described
herein, the method of treatment results in improved quality of
life.

In some embodiments of any of the methods described
herein, an individual (e.g., human) who has been diagnosed
with or is suspected of having NSCLC can be treated. In some
embodiments, the individual is human. In some embodi-
ments, the individual is atleast about any of 35, 40, 45, 50, 55,
60, 65,70, 75, 80, or 85 years old. In some embodiments, the
individual is male. In some embodiments, the individual is a
female. In some embodiments, the individual has any of the
types of NSCLC described herein. In some embodiments, the
individual has a single lesion at presentation. In some
embodiments, the individual has multiple lesions at presen-
tation. In some embodiments, the individual is resistant to
treatment of NSCLC with other agents (such as a non-nano-
particle formulation of taxane, e.g., Taxol® or Taxotere®). In
some embodiments, the individual is initially responsive to
treatment of NSCLC with other agents (such as a non-nano-
particle formulation oftaxane, e.g., Taxol® or Taxotere®) but
has progressed after treatment.

In some embodiments of any of the methods, the methods
further include administration of an effective amount of an
anti-angiogenic agent (e.g., angiogenesis inhibitor). In some
embodiments, the anti-angiogenic agent is bevacizumab,
sunitinib, or sorafenib tosylate. In some embodiments, the
anti-angiogenic agent is bevacizumab. In some embodiments,
the effective amount of bevacizumab is between about 5
mg/kg and about 15 mg/kg. In some embodiments, the effec-
tive amount of bevacizumab is about any of 5 mg/kg, 7.5
mg/kg, 10 mg/kg, or 15 mg/kg.

In some embodiments, a lower amount of each pharmaceu-
tically active compound is used as part of a combination
therapy compared to the amount generally used for individual
therapy. In some embodiments, the same or greater therapeu-
tic benefit is achieved using a combination therapy than by
using any of the individual compounds alone. In some
embodiments, the same or greater therapeutic benefit is
achieved using a smaller amount (e.g., a lower dose or a less
frequent dosing schedule) of a pharmaceutically active com-
pound in a combination therapy than the amount generally
used for individual therapy. For example, the use of a small
amount of pharmaceutically active compound may resultin a
reduction in the number, severity, frequency, or duration of
one or more side-effects associated with the compound.

The methods described herein can be used for any one or
more of the following purposes: alleviating one or more
symptoms of NSCLC, delaying progressing of NSCLC,
shrinking tumor size in NSCLC patient, inhibiting NSCLC
tumor growth, prolonging overall survival, prolonging pro-
gression free survival, preventing or delaying NSCLC tumor
metastasis, reducing (such as eradiating) preexisting NSCLC
tumor metastasis, reducing incidence or burden of preexisting
NSCLC tumor metastasis, or preventing recurrence of
NSCLC.

In some embodiments of any of the methods described
herein, the individual is a human who exhibits one or more
symptoms associated with NSCLC. In some of embodiments,
the individual is genetically or otherwise predisposed (e.g.,
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having a risk factor) to developing NSCLC. These risk factors
include, but are not limited to, age, sex, race, diet, history of
previous disease, presence of precursor disease, genetic (e.g.,
hereditary) considerations, and environmental exposure (e.g.,
cigarette, pipe, or cigar smoking, exposure to second-hand
smoke, radon, arsenic, asbestos, chromates, chloromethyl
ethers, nickel, polycyclic aromatic hydrocarbons, radon prog-
eny, other agents, or air pollution). In some embodiments, the
individuals at risk for NSCLC include, e.g., those having
relatives who have experienced NSCLC, and those whose
risk is determined by analysis of genetic or biochemical
markers.

Also provided are methods of treating NSCLC in an indi-
vidual comprising administering to the individual a) an effec-
tive amount of a composition comprising nanoparticles com-
prising paclitaxel and an albumin and b) an effective amount
of a platinum-based agent, wherein treatment is based upon
the NSCLC having one or more (such as any of'1,2,3,4, 5, 6,
7,8,9,10, 11, or 12) characteristics selected from the group
consisting of (i) squamous cellular carcinoma, (ii) differential
levels of caveolin-1 (CAV1), (iii) differential levels of
SPARC, (iv) differential levels of hypoxia markers, (v) dif-
ferential levels of tumor acidity, (vi) differential levels of
gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake.

Further provided herein are methods of treating NSCLC in
an individual provided that the NSCLC has been found to
have one or more (such as any of 1,2,3,4,5,6,7,8,9,10, 11,
or 12) characteristics selected from the group consisting of (a)
squamous cellular carcinoma, (b) differential levels of caveo-
lin-1 (CAV1), (c) differential levels of SPARC, (d) differen-
tial levels of hypoxia markers, (e) differential levels of tumor
acidity, (f) differential levels of gp60, (g) differential levels of
thymidylate synthase (TS), (h) differential levels of S phase
kinase-associated protein (Skp2), (i) differential loss of het-
erozygosity (LOH) of single-nucleotide polymorphism
(SNP), (j) differential Kras mutations, (k) differential methy-
lation of promoter region of tumor-related genes, and (1)
differential albumin uptake, the treatment comprising admin-
istering to the individual i) an effective amount of a compo-
sition comprising nanoparticles comprising paclitaxel and an
albumin and ii) an effective amount of a platinum-based
agent.

Provided herein are also methods of treating NSCL.C, com-
prising: (a) selecting an individual having NSCLC, wherein
the NSCLC has one or more (such as any of 1,2, 3,4,5,6,7,
8, 9, 10, 11, or 12) characteristics selected from the group
consisting of (i) squamous cellular carcinoma, (ii) differential
levels of caveolin-1 (CAV1), (iii) differential levels of
SPARC, (iv) differential levels of hypoxia markers, (v) dif-
ferential levels of tumor acidity, (vi) differential levels of
gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake;
and (b) administering to the individual thus selected i) an
effective amount of a composition comprising nanoparticles
comprising paclitaxel and an albumin and ii) an effective
amount of a platinum-based agent.

Methods are also provided herein of assessing whether an
individual with NSCLC will respond to treatment comprising
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assessing one or more (such as any of 1,2,3,4,5,6,7, 8,9,
10, 11, or 12) characteristics of the NSCLC selected from the
group consisting of (a) squamous cellular carcinoma, (b)
differential levels of caveolin-1 (CAV1), (c) differential levels
of SPARC, (d) differential levels of hypoxia markers, (e)
differential levels of tumor acidity, (f) differential levels of
gp60, (g) differential levels of thymidylate synthase (TS), (h)
differential levels of S phase kinase-associated protein
(Skp2), (1) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (j) differential Kras
mutations, (k) differential methylation of promoter region of
tumor-related genes, and (1) differential albumin uptake,
wherein one or more of the characteristics of the NSCLC
indicates the individual will be responsive to the treatment
and the treatment comprises 1) an effective amount of a com-
position comprising nanoparticles comprising paclitaxel and
an albumin and ii) an effective amount of a platinum-based
agent.

In addition, methods are provided herein of identifying an
individual with NSCLC likely to respond to treatment com-
prising a) a composition comprising nanoparticles compris-
ing paclitaxel and an albumin and b) a platinum-based agent
comprising: (A) assessing one or more (such as any of 1, 2, 3,
4,5, 6,7, 8,9, 10, 11, or 12) characteristics of NSCLC
selected from the group consisting of (i) squamous cellular
carcinoma, (ii) differential levels of caveolin-1 (CAV1), (iii)
differential levels of SPARC, (iv) differential levels of
hypoxia markers, (v) differential levels of tumor acidity, (vi)
differential levels of gp60, (vii) differential levels of thymidy-
late synthase (TS), (viii) differential levels of S phase kinase-
associated protein (Skp2), (ix) differential loss of heterozy-
gosity (LOH) of single-nucleotide polymorphism (SNP), (x)
differential Kras mutations, (xi) differential methylation of
promoter region of tumor-related genes, and (xii) differential
albumin uptake; and (B) identifying the individual having one
or more characteristics of NSCLC selected from the group
consisting of (i) squamous cellular carcinoma, (ii) differential
levels of caveolin-1 (CAV1), (iii) differential levels of
SPARC, (iv) differential levels of hypoxia markers, (v) dif-
ferential levels of tumor acidity, (vi) differential levels of
gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake.

Provided herein are also methods for marketing a combi-
nation therapy comprising a) a composition comprising nano-
particles comprising paclitaxel and an albumin and b) a plati-
num-based agent for use in a NSCLC individual
subpopulation, the methods comprising informing a target
audience about the use of the combination therapy for treating
the individual subpopulation characterized by the individuals
of such subpopulation having one or more (such as any of 1,
2,3,4,5,6,7,8,9, 10, 11, or 12) characteristics of NSCL.C
selected from the group consisting of (i) squamous cellular
carcinoma, (ii) differential levels of caveolin-1 (CAV1), (iii)
differential levels of SPARC, (iv) differential levels of
hypoxia markers, (v) differential levels of tumor acidity, (vi)
differential levels of gp60, (vii) differential levels of thymidy-
late synthase (TS), (viii) differential levels of S phase kinase-
associated protein (Skp2), (ix) differential loss of heterozy-
gosity (LOH) of single-nucleotide polymorphism (SNP), (x)
differential Kras mutations, (xi) differential methylation of
promoter region of tumor-related genes, and (xii) differential
albumin uptake.
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In some embodiments of any of the methods, the one or
more characteristics of NSCLC include 1, 2, 3,4,5,6,7, 8,9,
10, 11, or 12 characteristics of NSCLC. In some embodi-
ments, the one or more characteristics include, for example, at
least two or more characteristics, at least three or more char-
acteristics, at least four or more characteristics, or at least five
or more characteristics. For example, in some embodiments,
the NSCLC is characterized by differentially levels of CAV-1
and squamous cellular carcinoma. In some embodiments, the
NSCLC is characterized by differential levels of CAV-1,
squamous cellular carcinoma, and differential levels of
SPARC. In some embodiments, the NSCLC is characterized
by differential levels of CAV-1, squamous cellular carcinoma,
differential levels of SPARC, and differential levels of
hypoxia markers. In some embodiments, the NSCLC is char-
acterized by (i) squamous cellular carcinoma, (ii) differential
levels of caveolin-1 (CAV1), (iii) differential levels of
SPARC, (iv) differential levels of hypoxia markers, (v) dif-
ferential levels of tumor acidity, (vi) differential levels of
gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake.

The differential levels of tumor acidity may be evidenced
by, for example, differential levels of carbonic anhydrase-9
(CA-9) and/or differential levels of LDH (e.g., LDH-5).

The differential levels of hyopoxia markers may be evi-
denced by, for example, differential levels of HIF-1q, differ-
ential levels of HIF-2q., and/or differential levels of differen-
tiated embryo-chrondrocyte expressed gene 1 (DEC-1).

In some embodiments, the one or more characteristics of
NSCLC comprises differential levels of SPARC. SPARC (Se-
creted Protein, Acidic and Rich in Cysteine) is a matricellular
protein upregulated in several aggressive cancers. See Porter
et al., J. Histochem. Cytochem. 1995; 43:791. The human
SPARC gene encodes a 303 amino acid SPARC proteins,
while mature SPARC is a 285 amino acid glycoprotein. After
cleavage of the signal sequence a 32-kD secreted form is
produced which migrates at 43 kD on SDA-PAGE because of
glycosylation. In some embodiments, differential levels is
determined in tumor tissue, normal tissue adjacent to said
tumor, normal tissue distal to said tumor or peripheral blood
lymphocytes. In some embodiments, the drug uptake capa-
bility is based on the level of SPARC on the tumor stroma.

In some embodiments of any of the methods, differential
levels are determined in tumor tissue, normal tissue adjacent
to said tumor, normal tissue distal to said tumor or peripheral
blood lymphocytes.

“Ditferential levels” or “differential” as applied to a gene,
may refer to a variance in the nucleic acid sequence, methy-
lation state or degree of methylation, or production of the
nucleic acid transcribed from the gene or the protein product
encoded by the gene. In some embodiments, a differentially
expressed gene may be over expressed (high expression) or
under expressed (low expression) as compared to the expres-
sion level of a normal or control cell, a given patient popula-
tion, or with an internal control. In some embodiments, the
differential is about any of 1.5 times, 2.0 times, 2.5 times, 3.0
times, 5.0 times, 10 times, 50 times, or 100 times higher than
the expression level detected in a control sample. In some
embodiments, the differential is about any of 1.5 times, 2.0
times, 2.5 times, 3.0 times, 5.0 times, 10 times, 50 times, or
100 times lower than the expression level detected in a control
sample. In some embodiments, the nucleotide sequences in a
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cell ortissue which are expressed where silent in a control cell
or not expressed where expressed in a control cell.

In some embodiments, expression level is determined by
measuring the expression level of a gene of interest for a given
patient population, determining the median expression level
of'that gene for the population, and comparing the expression
level of the same gene for a single patient to the median
expression level for the given patient population. For
example, if the expression level of a gene of interest for the
single patient is determined to be above the median expres-
sion level of the patient population, that patient is determined
to have high expression of the gene of interest. Alternatively,
if the expression level of a gene of interest for the single
patient is determined to be below the median expression level
of the patient population, that patient is determined to have
low expression of the gene of interest. In some embodiments,
the single patient has NSCLC and the patient population does
not have cancer (i.e., normal). In some embodiments, the
single patient has one histological type of NSCLC (e.g., squa-
mous cell carcinoma) and the patient population has a second
histological type of NSCLC (e.g., adenocarcinoma). In some
embodiments, the single patient and the patient population
have the same histological type of NSCLC (e.g., squamous
cell carcinoma).

To practice this method, the sample is a patient sample
containing the tumor tissue, normal tissue adjacent to said
tumor, normal tissue distal to said tumor or peripheral blood
lymphocytes. Sample nucleic acid for use in the above-de-
scribed methods can be obtained from any cell type or tissue
of'a subject. For example, a subject’s bodily fluid (e.g. blood)
can be obtained by known techniques (e.g., venipuncture).
Alternatively, tests can be performed on dry samples (e.g.,
hair or skin).

In some embodiments, the method comprises isolating a
sample containing the genetic material to be tested. In some
embodiments, the method comprises determining differential
levels in situ. Accordingly, the methods of this application are
not to be limited to requiring isolation of the genetic material
prior to analysis.

These methods to identify expression levels are not limited
by the technique thatis used to identify the expression level of
the gene of interest. Nucleic acid (e.g., RNA or DNA) or
protein levels of the gene of interest can be measured. Meth-
ods for measuring gene expression and/or determining
sequence for detection of polymorphism are well known in
the art and include, but are not limited to, immunological
assays, nuclease protection assays, northern blots, in situ
hybridization, ELISA, reverse transcriptase Polymerase
Chain Reaction (RT-PCR), Real-Time Polymerase Chain
Reaction, expressed sequence tag (EST) sequencing, cDNA
microarray hybridization or gene chip analysis, subtractive
cloning, Serial Analysis of Gene Expression (SAGE), Mas-
sively Parallel Signature Sequencing (MPSS), and Sequenc-
ing-By-Synthesis (SBS). Diagnostic procedures can also be
performed in situ directly upon tissue sections (fixed and/or
frozen) of patient tissue obtained from biopsies or resections.

Amplification of polynucleotides includes methods such
as PCR, ligation amplification (or ligase chain reaction, LCR)
and amplification methods. These methods are known and
widely practiced in the art. In general, the PCR procedure
describes a method of gene amplification which is comprised
of (i) sequence-specific hybridization of primers to specific
genes within a DNA sample (or library), (ii) subsequent
amplification involving multiple rounds of annealing, elon-
gation, and denaturation using a DNA polymerase, and (iii)
screening the PCR products for a band of the correct size. The
primers used are oligonucleotides of sufficient length and
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appropriate sequence to provide initiation of polymerization,
i.e. each primer is specifically designed to be complementary
to each strand of the genomic locus to be amplified.

Reagents and hardware for conducting PCR are commer-
cially available. Primers useful to amplify sequences from a
particular gene region are preferably complementary to, and
hybridize specifically to sequences in the target region or in
its flanking regions. Nucleic acid sequences generated by
amplification may be sequenced directly. Alternatively the
amplified sequence(s) may be cloned prior to sequence analy-
sis. A method for the direct cloning and sequence analysis of
enzymatically amplified genomic segments is known in the
art.

In some embodiments of any of the methods herein, the
methods result in a measurable reduction in tumor size or
evidence of disease or disease progression, complete
response, partial response, stable disease, increase or elonga-
tion of progression free survival, or increase or elongation of
overall survival. In some embodiments of any of the methods
above, a patient is likely to respond as evident by a measur-
able reduction in tumor size or evidence of disease or disease
progression, complete response, partial response, stable dis-
ease, increase or elongation of progression free survival,
increase or elongation of overall survival. In some embodi-
ments, at least about 10% (including for example at least
about any of 20%, 30%, 40%, 60%, 70%, 80%, 90%, or
100%) cell proliferation is inhibited. In some embodiments,
atleastabout 10% (including for example at least about any of
20%, 30%, 40%, 60%, 70%, 80%, 90%, or 100%) metastasis
is inhibited. In some embodiments, method of inhibiting
metastasis to lymph node is provided. In some embodiments,
the tumor size is reduced at least about 10% (including for
example at least about any of 20%, 30%, 40%, 60%, 70%,
80%, 90%, or 100%). In some embodiments, the method
prolongs the progression free survival by at least any of 1, 2,
3,4,5,6,7,8,9,10, 11, or 12 weeks. In some embodiments,
the method prolongs the progression free survival of the indi-
vidual by atleastany of'1,2,3,4,5,6,7,8,9,10,11, 12, 18,
or 24 month. In some embodiments, the method prolongs the
survival of the individual by at least any of 1, 2,3, 4, 5, 6, 7,
8,9,10, 11, 12, 18, or 24 month.

In some embodiments of any of the methods herein, the
methods result in improved quality of life.

The methods herein are applicable to multiple histological
types of NSCLC. The NSCLC may squamous cell carcinoma
(i.e., epidermoid carcinoma), large cell carcinoma, adenocar-
cinoma, adenosquamous carcinoma, carcinomas with pleo-
morphic, sarcomatoid, or sarcomatous elements, carcinoid
tumor, or salivary gland carcinoma. In some embodiments the
NSCLC is squamous cell carcinoma. In some embodiments,
the squamous cell carcinoma is papillary, clear cell, small
cell, or basaloid. In some embodiments, the NSCLC is adeno-
carcinoma. In some embodiments, the adenocarcinoma is
acinar, papillary, bronchioloalveolar carcinoma (e.g., nonmu-
cinous, mucinous, mixed mucinous and nonmucinous or
indeterminate cell type), solid adenocarcinoma with mucin,
adenocarcinoma with mixed subtypes, well-differentiated
fetal adenocarcinoma, mucinous (colloid) adenocarcinoma,
mucinous cystadenocarcinoma, signet ring adenocarcinoma,
or clear cell adenocarcinoma. In some embodiments, the
large cell carcinoma is large-cell neuroendocrine carcinoma,
combined large-cell neuroendocrine carcinoma, basaloid car-
cinoma, lymphoepithelioma-like carcinoma, clear cell carci-
noma, or large cell carcinoma with rhabdoid phenotype. In
some embodiments, the carcinoma with pleomorphic, sarco-
matoid, or sarcomatous elements is carcinomas with spindle
and/or giant cells, spindle cell carcinoma, giant cell carci-
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noma, carcinosarcoma, or pulmonary blastoma. In some
embodiments, the carcinoma of salivary-gland type is
mucoepidermoid carcinoma or adenoid cystic carcinoma.

The NSCLC of any of the methods herein may be an occult
tumor, a stage 0 tumor, a stage [ tumor (stage LA (T1, NO, MO0)
orstage IB (T2, NO, M0)), a stage I tumor (stage ITA (T1,N1,
MO) and stage IIB (T2, N1, M0)), a stage II1A tumor (T1, N2,
MO, T2, N2, MO, T3, N1, MO, or T3, N2, M0), a stage 1IIB
tumor (Any T, N3, MO or T4, any N, M0), or a stage [V tumor
(Any T, any N, M1). In some embodiments of any of the
methods described herein, the NSCLC is early stage NSCLC,
non-metastatic NSCLC, primary NSCLC, advanced NSCL.C,
locally advanced NSCLC, metastatic NSCLC, NSCLC in
remission, or recurrent NSCLC. In some embodiments, the
NSCLC is localized resectable, localized unresectable, or
unresectable.

The methods provided herein may be practiced in an adju-
vant setting. In some embodiments, the method is practiced in
a neoadjuvant setting, i.e., the method may be carried out
before the primary/definitive therapy. In some embodiments,
the method is used to treat an individual who has previously
been treated. Any of the methods of treatment provided herein
may be used to treat an individual who has not previously
been treated. In some embodiments, the method is used as a
first-line therapy. In some embodiments, the method is used
as a second-line therapy.

In some embodiments of any of the methods described
herein, the composition comprising nanoparticles comprising
paclitaxel and an albumin (such as human serum albumin),
wherein paclitaxel in the nanoparticles is coated with the
albumin. In some embodiments, the average particle size of
the nanoparticles in the composition is no greater than about
200 nm (such as less than about 200 nm). In some embodi-
ments, the composition comprises Nab-paclitaxel (Abrax-
ane®). In some embodiments, the composition is the Nab-
paclitaxel (Abraxane®). In some embodiments, the
nanoparticle composition and the platinum-based agent have
synergistic effect on treating NSCLC.

Platinum-based agent binds covalently to DNA and cross-
links strands, inhibits DNA synthesis, and/or inhibits tran-
script. In some embodiments, the platinum-based agent is
carboplatin, cisplatin, or oxaliplatin. In some embodiments,
the platinum-based agent is carboplatin. In some embodi-
ments, the platinum-based agent is cisplatin.

In some embodiments, the effective amount of the compo-
sition comprising nanoparticles comprising paclitaxel and the
albumin is between about 40 to about 125 mg/m? or between
about 50 to about 125 mg/m? (e.g., 40 mg/m?, 50 mg/m>, 60
mg/m?, 75 mg/m?, or 100 mg/m?) and the effective amount of
the platinum-based agent is between about AUC=2 to about
AUC=6 (e.g., AUC=2, AUC=3, AUC=4.5, or AUC=6). In
some embodiments, the effective amount of the composition
comprising nanoparticles comprising paclitaxel and the albu-
min is administered weekly and the effective amount of the
platinum-based agent is administered every three weeks. In
some embodiments, the effective amount of the composition
comprising nanoparticles comprising paclitaxel and the albu-
min is administered weekly and the effective amount of the
platinum-based agent is administered weekly. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is between about 50 to about 125 mg/m? administered weekly
and the effective amount of the platinum-based agent is
between about AUC=2 to about AUC=6 administered once
every three weeks. In some embodiments, the effective
amount of the composition comprising nanoparticles com-
prising paclitaxel and the albumin is between about 40 to
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about 125 mg/m* administered weekly and the effective
amount of the platinum-based agent is between about AUC=2
to about AUC=6 administered weekly. In some embodiments,
the effective amount of the composition comprising nanopar-
ticles comprising paclitaxel and the albumin is about 100
mg/m? administered weekly and the effective amount of the
platinum-based agent is about AUC=6 administered once
every three weeks. In some embodiments, the effective
amount of the composition comprising nanoparticles com-
prising paclitaxel and the albumin is about 75 mg/m? admin-
istered weekly and the effective amount of the platinum-
based agent is about AUC=4.5 administered once every three
weeks. In some embodiments, the effective amount of the
composition comprising nanoparticles comprising paclitaxel
and the albumin is about 50 mg/m? administered weekly and
the effective amount of the platinum-based agent is about
AUC=3 administered once every three weeks. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising paclitaxel and the albumin
is about 40 mg/m* administered weekly and the effective
amount of the platinum-based agent is about AUC=2 admin-
istered weekly. In some embodiments, the paclitaxel nano-
particle composition and/or the platinum-based agent is
administered intravenously. In some embodiments, the pacli-
taxel nanoparticle composition and the platinum-based agent
are administered intravenously.

In some embodiments of any of the methods, the compo-
sition comprising nanoparticles comprising paclitaxel and
albumin is administered without any steroid premedication
and/or without G-CSF prophylaxis.

In some embodiments of any of the methods, the methods
further include administration of an effective amount of an
anti-angiogenic agent (e.g., angiogenesis inhibitor). In some
embodiments, the anti-angiogenic agent is bevacizumab,
sunitinib, or sorafenib tosylate. In some embodiments, the
anti-angiogenic agent is bevacizumab. In some embodiments,
the effective amount of bevacizumab is between about 5
mg/kg and about 15 mg/kg. In some embodiments, the effec-
tive amount of bevacizumab is about any of 5 mg/kg, 7.5
mg/kg, 10 mg/kg, or 15 mg/kg.

Prostate Cancer

The present invention provides methods of treating pros-
tate cancer in an individual (e.g., human) comprising admin-
istering to the individual a) an effective amount of a compo-
sition comprising nanoparticles comprising docetaxel and an
albumin; and b) an effective amount of a steroid (e.g., pred-
nisone). The present invention provides methods of treating
prostate cancer in an individual (e.g., human) comprising
administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising docetaxel
and an albumin; and b) an effective amount of a steroid (e.g.,
prednisone). In some embodiments, there is provided a
method of treating prostate cancer in an individual (e.g.,
human) comprising administering to the individual a) an
effective amount of a composition comprising nanoparticles
comprising docetaxel coated with an albumin; and b) an
effective amount of a steroid (e.g., prednisone). In some
embodiments, there is provided a method of treating prostate
cancer in an individual (e.g., human) comprising administer-
ing to the individual a) an effective amount of a composition
comprising nanoparticles comprising docetaxel and an albu-
min, wherein the average size of the nanoparticles in the
nanoparticle composition is no greater than about 200 nm;
and b) an effective amount of a steroid (e.g., prednisone). In
some embodiments, there is provided a method of treating
prostate cancer in an individual (e.g., human) comprising
administering to the individual a) an effective amount of a
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composition comprising nanoparticles comprising docetaxel
coated with albumin, wherein the average size of the nano-
particles in the nanoparticle composition is no greater than
about 200 nm; and b) an effective amount of a steroid (e.g.,
prednisone). In some embodiments, there is provided a
method of treating prostate cancer in an individual (e.g.,
human) comprising administering to the individual a) an
effective amount of Nab-docetaxel, wherein the average size
of the nanoparticles in the nanoparticle composition is no
greater than about 200 nm; and b) an effective amount of a
steroid (e.g., prednisone).

Also provided are methods of treating prostate cancer in an
individual comprising administering to the individual a) an
effective amount of a composition comprising nanoparticles
comprising docetaxel and an albumin and b) an effective
amount of a steroid (e.g., prednisone), wherein treatment is
based upon the prostate cancer having one or more charac-
teristics selected from the group consisting of (i) adenocarci-
noma, (ii) differential levels of caveolin-1 (CAV1), (iii) dif-
ferential levels of SPARC, (iv) differential levels of gp60, and
(v) differential albumin uptake. In some embodiments, there
is provided a method of treating prostate cancer in an indi-
vidual comprising administering to the individual a) an effec-
tive amount of a composition comprising nanoparticles com-
prising docetaxel coated with albumin and b) an effective
amount of a steroid (e.g., prednisone), wherein treatment is
based upon the prostate cancer having one or more charac-
teristics selected from the group consisting of (i) adenocarci-
noma, (ii) differential levels of caveolin-1 (CAV1), (iii) dif-
ferential levels of SPARC, (iv) differential levels of gp60, and
(v) differential albumin uptake. In some embodiments, there
is provided a method of treating prostate cancer in an indi-
vidual comprising administering to the individual a) an effec-
tive amount of a composition comprising nanoparticles com-
prising docetaxel and an albumin, wherein the average size of
the nanoparticles in the nanoparticle composition is no
greater than about 200 nm, and b) an effective amount of a
steroid (e.g., prednisone), wherein treatment is based upon
the prostate cancer having one or more characteristics
selected from the group consisting of (i) adenocarcinoma, (ii)
differential levels of caveolin-1 (CAV1), (iii) differential lev-
els of SPARC, (iv) differential levels of gp60, and (v) difter-
ential albumin uptake. In some embodiments, there is pro-
vided a method of treating prostate cancer in an individual
comprising administering to the individual a) an effective
amount of a composition comprising nanoparticles compris-
ing docetaxel coated with albumin, wherein the average size
of the nanoparticles in the nanoparticle composition is no
greater than about 200 nm, and b) an effective amount of a
steroid (e.g., prednisone), wherein treatment is based upon
the prostate cancer having one or more characteristics
selected from the group consisting of (i) adenocarcinoma, (ii)
differential levels of caveolin-1 (CAV1), (iii) differential lev-
els of SPARC, (iv) differential levels of gp60, and (v) difter-
ential albumin uptake. In some embodiments, there is pro-
vided a method of treating prostate cancer in an individual
comprising administering to the individual a) an effective
amount of Nab-docetaxel, and b) an effective amount of a
steroid (e.g., prednisone), wherein treatment is based upon
the prostate cancer having one or more characteristics
selected from the group consisting of (i) adenocarcinoma, (ii)
differential levels of caveolin-1 (CAV1), (iii) differential lev-
els of SPARC, (iv) differential levels of gp60, and (v) difter-
ential albumin uptake.

Provided herein are also methods of treating prostate can-
cer, comprising: (a) selecting an individual having prostate
cancer, wherein the prostate cancer has one or more charac-
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teristics selected from the group consisting of (i) adenocarci-
noma, (ii) differential levels of caveolin-1 (CAV1), (iii) dif-
ferential levels of SPARC, (iv) differential levels of gp60, and
(v) differential albumin uptake; and (b) administering to the
individual thus selected 1) an effective amount of a composi-
tion comprising nanoparticles comprising docetaxel and an
albumin and ii) an effective amount of a steroid. In some
embodiments, there is provided a method of treating prostate
cancer, comprising: (a) selecting an individual having pros-
tate cancer, wherein the prostate cancer has one or more
characteristics selected from the group consisting of (i)
adenocarcinoma, (ii) differential levels of caveolin-1
(CAV1), (iii) differential levels of SPARC, (iv) differential
levels of gp60, and (v) differential albumin uptake; and (b)
administering to the individual thus selected i) an effective
amount of a composition comprising nanoparticles compris-
ing docetaxel coated with an albumin and ii) an effective
amount of a steroid. In some embodiments, there is provided
amethod of treating prostate cancer, comprising: (a) selecting
an individual having prostate cancer, wherein the prostate
cancer has one or more characteristics selected from the
group consisting of (i) adenocarcinoma, (ii) differential levels
of caveolin-1 (CAV1), (iii) differential levels of SPARC, (iv)
differential levels of gp60, and (v) differential albumin
uptake; and (b) administering to the individual thus selected i)
an effective amount of a composition comprising nanopar-
ticles comprising docetaxel and an albumin, wherein the aver-
age size of the nanoparticles in the nanoparticle composition
is no greater than about 200 nm, and ii) an effective amount of
asteroid. In some embodiments, there is provided a method of
treating prostate cancer, comprising: (a) selecting an indi-
vidual having prostate cancer, wherein the prostate cancer has
one or more characteristics selected from the group consist-
ing of (i) adenocarcinoma, (ii) differential levels of caveo-
lin-1 (CAV1), (iii) differential levels of SPARC, (iv) differ-
ential levels of gp60, and (v) differential albumin uptake; and
(b) administering to the individual thus selected i) an effective
amount of a composition comprising nanoparticles compris-
ing docetaxel coated with albumin, wherein the average size
of the nanoparticles in the nanoparticle composition is no
greater than about 200 nm, and ii) an effective amount of a
steroid. In some embodiments, there is provided a method of
treating prostate cancer, comprising: (a) selecting an indi-
vidual having prostate cancer, wherein the prostate cancer has
one or more characteristics selected from the group consist-
ing of (i) adenocarcinoma, (ii) differential levels of caveo-
lin-1 (CAV1), (iii) differential levels of SPARC, (iv) differ-
ential levels of gp60, and (v) differential albumin uptake; and
(b) administering to the individual thus selected i) an effective
amount of Nab-docetaxel, and ii) an effective amount of a
steroid.

In some embodiments of any of the methods, the one or
more characteristics of prostate cancer include 1,2, 3,4, 0r 5
characteristics of prostate cancer. In some embodiments, the
one or more characteristics include, for example, at least two
or more characteristics, at least three or more characteristics,
or at least four or more characteristics. For example, in some
embodiments, the prostate cancer is characterized by differ-
ential levels of CAV-1. In some embodiments, the prostate
cancer is characterized by differential levels of CAV-1 and
gp60. In some embodiments, the prostate cancer is character-
ized by differential levels of caveolin-1 (CAV1), differential
levels of SPARC, differential levels of gp60, and differential
albumin uptake.

In some embodiments of any of the methods, the prostate
cancer is an adenocarcinoma. In some embodiments, the
prostate cancer is a sarcoma, neuroendocrine tumor, small
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cell cancer, ductal cancer, or a lymphoma. There are provided
methods of treating prostate cancer at any of the four stages,
A, B, C,orD, according to the Jewett staging system. In some
embodiments, the prostate cancer is stage A prostate cancer
(The cancer cannot be felt during a rectal exam.). In some
embodiments, the prostate cancer is stage B prostate cancer
(The tumor involves more tissue within the prostate, it can be
felt during a rectal exam, or it is found with a biopsy that is
done because of a high PSA level.). In some embodiments,
the prostate cancer is stage C prostate cancer (The cancer has
spread outside the prostate to nearby tissues.). In some
embodiments, the prostate cancer is stage D prostate cancer.

In some embodiments of any of the methods, the prostate
cancer may be androgen independent prostate cancer (AIPC).
In some embodiments, the prostate cancer may be androgen
dependent prostate cancer. In some embodiments, the pros-
tate cancer may be refractory to hormone therapy. In some
embodiments, the prostate cancer may be substantially
refractory to hormone therapy. In some embodiments, the
individual may be a human who has a gene, genetic mutation,
or polymorphism associated with prostate cancer (e.g., RNA-
SEL/HPC1, ELAC2/HPC2, SR-A/MSR1, CHEK2, BRCA2,
PON1, OGG1, MIC-1, TLR4, and/or PTEN) or has one or
more extra copies of a gene associated with prostate cancer.

In some embodiments of any of the methods described
herein, the prostate cancer is early stage prostate cancer,
non-metastatic prostate cancer, primary prostate cancer,
advanced prostate cancer, locally advanced prostate cancer,
metastatic prostate cancer, prostate cancer in remission, or
recurrent prostate cancer. In some embodiments, the prostate
cancer is localized resectable, localized unresectable, or unre-
sectable.

The methods provided herein may be practiced in an adju-
vant setting. In some embodiments, the method is practiced in
a neoadjuvant setting, i.e., the method may be carried out
before the primary/definitive therapy. In some embodiments,
the method is used to treat an individual who has previously
been treated. Any of the methods of treatment provided herein
may be used to treat an individual who has not previously
been treated. In some embodiments, the method is used as a
first-line therapy. In some embodiments, the method is used
as a second-line therapy.

In some embodiments of any of the methods described
herein, the composition comprises nanoparticles comprising
docetaxel and an albumin (such as human serum albumin),
wherein docetaxel in the nanoparticles is coated with the
albumin. In some embodiments, the average particle size of
the nanoparticles in the composition is no greater than about
200 nm (such as less than about 200 nm). In some embodi-
ments, the composition comprises Nab-docetaxel. In some
embodiments, the composition is the Nab-docetaxel. In some
embodiments, the docetaxel nanoparticle composition and
the steroid have synergistic effect on treating prostate cancer.
In some embodiments, the steroid is prednisone.

In some embodiments of any of the methods described
herein, the effective amount of a composition comprising
nanoparticles comprising docetaxel and the albumin is
between about 30 mg/m> to about 200 mg/m? (e.g., 60 mg/m?,
75 mg/m?, or 100 mg/m?>) and the effective amount of the
steroid is between about 2.5 mg to about 20 mg (e.g., 2.5 mg,
5 mg, or 10 mg). In some embodiments of any of the methods
described herein, the effective amount of the composition
comprising nanoparticles comprising docetaxel and the albu-
min is administered once every three weeks and the effective
amount of the steroid is administered twice daily. In some
embodiments, the effective amount of the composition com-
prising nanoparticles comprising docetaxel and the albumin
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is between about 30 to about 200 mg/m? administered once
every three weeks and the effective amount of the steroid is
between about 2.5 mg to about 20 mg administered twice
daily. In some embodiments, the effective amount of the
composition comprising nanoparticles comprising docetaxel
and the albumin is about 75 mg/m* administered once every
three weeks and the effective amount of a steroid is about 5
mg administered twice daily. In some embodiments, the doc-
etaxel nanoparticle composition is administered intrave-
nously. In some embodiments, the steroid is administered
orally. In some embodiments, the composition comprising
nanoparticles comprising docetaxel and the albumin and the
steroid are sequentially administered; concurrently adminis-
tered or simultaneously administered.

Thus, for example, in some embodiments, there is provided
a method of treating prostate cancer in an individual, com-
prising administering to the individual: a) between about 30
mg/m?> to about 200 mg/m? (e.g., 60 mg/m?>, 75 mg/m?, or 100
mg/m?) nanoparticles comprising docetaxel and an albumin
(such as nanoparticles comprising docetaxel coated with
albumin, for example Nab-docetaxel) and b) between about
2.5 mg to about 20 mg (e.g., 2.5 mg, 5 mg, or 10 mg) of a
steroid (such as prednisone). In some embodiments, there is
provided a method of treating prostate cancer in an individual,
comprising administering to the individual: a) between about
30 mg/m? to about 200 mg/m? (e.g., 60 mg/m?, 75 mg/m>, or
100 mg/m?) nanoparticles comprising docetaxel and an albu-
min (such as nanoparticles comprising docetaxel coated with
albumin, for example Nab-docetaxel) once every three
weeks, and b) between about 2.5 mg to about 20 mg (e.g., 2.5
mg, 5 mg, or 10 mg) of a steroid (such as prednisone) twice
daily. In some embodiments, there is provided a method of
treating prostate cancer in an individual, comprising admin-
istering to the individual: a) between about 30 mg/m? to about
200 mg/m? (e.g., 60 mg/m?, 75 mg/m?, or 100 mg/m?) nano-
particles comprising docetaxel and an albumin (such as nano-
particles comprising docetaxel coated with albumin, for
example Nab-docetaxel) once every three weeks intrave-
nously, and b) between about 2.5 mg to about 20 mg (e.g., 2.5
mg, 5 mg, or 10 mg) of a steroid (such as prednisone) twice
daily orally.

In some embodiments of any of the methods described
herein, an individual (e.g., human) who has been diagnosed
with or is suspected of having prostate cancer can be treated.
In some embodiments, the individual is human. In some
embodiments, the individual is at least about any 0f 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, or 85 years old. In some embodi-
ments, the individual is male. In some embodiments, the
individual has any of the types of prostate cancer described
herein. In some embodiments, the individual has a single
lesion at presentation. In some embodiments, the individual
has multiple lesions at presentation. In some embodiments,
the individual is resistant to treatment of prostate cancer with
other agents (such as a non-nanoparticle formulation of tax-
ane, e.g., Taxol® or Taxotere®). In some embodiments, the
individual is initially responsive to treatment of prostate can-
cer with other agents (such as a non-nanoparticle formulation
of'taxane, e.g., Taxol® or Taxotere®) but has progressed after
treatment.

In some embodiments, a lower amount of each pharmaceu-
tically active compound is used as part of a combination
therapy compared to the amount generally used for individual
therapy. In some embodiments, the same or greater therapeu-
tic benefit is achieved using a combination therapy than by
using any of the individual compounds alone. In some
embodiments, the same or greater therapeutic benefit is
achieved using a smaller amount (e.g., a lower dose or a less
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frequent dosing schedule) of a pharmaceutically active com-
pound in a combination therapy than the amount generally
used for individual therapy. For example, the use of a small
amount of pharmaceutically active compound may resultin a
reduction in the number, severity, frequency, or duration of
one or more side-effects associated with the compound.

The methods described herein can be used for any one or
more of the following purposes: alleviating one or more
symptoms of prostate cancer, delaying progressing of pros-
tate cancer, shrinking tumor size in prostate cancer patient,
inhibiting prostate cancer tumor growth, prolonging overall
survival, prolonging progression free survival, preventing or
delaying prostate cancer tumor metastasis, reducing (such as
eradiating) preexisting prostate cancer tumor metastasis,
reducing incidence or burden of preexisting prostate cancer
tumor metastasis, or preventing recurrence of prostate cancer.
Dosing and Method of Administering the Nanoparticle Com-
positions

Although this section focuses on methods of treating
NSCLC using nanoparticle compositions comprising pacli-
taxel, it is to be understood that the description also applies to
treatment of other cancers described herein, for example
treatment of prostate cancer using nanoparticles comprising
docetaxel.

The dose of the paclitaxel nanoparticle compositions
administered to an individual (such as a human) may vary
with the particular composition, the mode of administration,
and the type of NSCLC being treated. In some embodiments,
the amount of the paclitaxel nanoparticle composition and/or
the amount of the platinum-based agent (e.g. carboplatin) is
effective to result in an objective response (such as a partial
response or a complete response). In some embodiments, the
amount of the paclitaxel nanoparticle composition and/or the
amount of the platinum-based agent (e.g. carboplatin) is suf-
ficient to result in a complete response in the individual. In
some embodiments, the amount of the paclitaxel nanoparticle
composition and/or the amount of the platinum-based agent
(e.g. carboplatin) is sufficient to result in a partial response in
the individual. In some embodiments, the amount of the pacli-
taxel nanoparticle composition and the amount of the plati-
num-based agent (e.g. carboplatin) is sufficient to result in a
higher objective response (such as a complete response or a
partial response) in the individual compared to a paclitaxel
nanoparticle composition alone, Taxol® alone, a platinum-
based agent (e.g. carboplatin) alone, and/or the combination
of Taxol® and platinum-based agent (e.g. carboplatin).
Responses of an individual to the treatment of the methods
described herein can be determined, for example, based on
RECIST levels.

In some embodiments, the amount of the paclitaxel nano-
particle composition and/or the amount of the platinum-based
agent (e.g. carboplatin) is sufficient to increase progression-
free survival of the individual. In some embodiments, the
amount of the paclitaxel nanoparticle composition and/or the
amount of the platinum-based agent (e.g., carboplatin) is
sufficient to prolong overall survival of the individual. In
some embodiments, the amount of the paclitaxel nanoparticle
composition and the amount of the platinum-based agent (e.g.
carboplatin) is sufficient to increase progression-free survival
of the individual compared to a paclitaxel nanoparticle com-
position alone, Taxol® alone, a platinum-based agent (e.g.
carboplatin) alone, and/or the combination of Taxol® and
platinum-based agent (e.g. carboplatin).

In some embodiments, the amount of the paclitaxel nano-
particle composition and/or the amount of the platinum-based
agent (e.g., carboplatin) is an amount sufficient to decrease
the size of a tumor, decrease the number of cancer cells, or
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decrease the growth rate of a tumor by at least about any of
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or
100% compared to the corresponding tumor size, number of
NSCLC cells, or tumor growth rate in the same subject at the
time of starting treatment or compared to the corresponding
activity in other subjects not receiving the treatment. In some
embodiments, the amount of the paclitaxel nanoparticle com-
position and the amount of the platinum-based agent (e.g.
carboplatin) is sufficient to decrease the size of a tumor,
decrease the number of cancer cells, or decrease the growth
rate of a tumor at the time of starting treatment by more than
at least about any of 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 95% or 100% compared to a paclitaxel nanopar-
ticle composition alone, Taxol® alone, a platinum-based
agent (e.g. carboplatin) alone, and/or the combination of
Taxol® and platinum-based agent (e.g. carboplatin). Stan-
dard methods can be used to measure the magnitude of this
effect.

In some embodiments, the amount of the paclitaxel in the
nanoparticle composition is below the level that induces a
toxicological effect (i.e., an effect above a clinically accept-
able level of toxicity) or is at a level where a potential side
effect can be controlled or tolerated when the nanoparticle
composition is administered to the individual.

In some embodiments, the amount of the paclitaxel nano-
particle composition and/or the amount of the platinum-based
agent (e.g. carboplatin) is close to a maximum tolerated dose
(MTD) of the composition following the same dosing regime.
In some embodiments, the amount of the composition is more
than about any of 80%, 90%, 95%, or 98% of the MTD.

In some embodiments, the amount of paclitaxel in the
nanoparticle composition is included in any of the following
ranges: about 0.1 mg to about 500 mg, about 0.1 mg to about
2.5 mg, about 0.5 to about 5 mg, about 5 to about 10 mg, about
10to about 15 mg, about 15 to about 20 mg, about 20 to about
25 mg, about 20 to about 50 mg, about 25 to about 50 mg,
about 50 to about 75 mg, about 50 to about 100 mg, about 75
to about 100 mg, about 100 to about 125 mg, about 125 to
about 150 mg, about 150 to about 175 mg, about 175 to about
200 mg, about 200 to about 225 mg, about 225 to about 250
mg, about 250 to about 300 mg, about 300 to about 350 mg,
about 350 to about 400 mg, about 400 to about 450 mg, or
about 450 to about 500 mg. In some embodiments, the
amount of paclitaxel in the effective amount of the nanopar-
ticle composition (e.g., a unit dosage form) is in the range of
about 5 mg to about 500 mg, such as about 30 mg to about 300
mg or about 50 mg to about 200 mg. In some embodiments,
the concentration of paclitaxel in the nanoparticle composi-
tion is dilute (about 0.1 mg/ml) or concentrated (about 100
mg/ml), including for example any of about 0.1 to about 50
mg/ml, about 0.1 to about 20 mg/ml, about 1 to about 10
mg/ml, about 2 mg/ml to about 8 mg/ml, about 4 to about 6
mg/ml, or about 5 mg/ml. In some embodiments, the concen-
tration of paclitaxel is at least about any of 0.5 mg/ml, 1.3
mg/ml, 1.5 mg/ml, 2 mg/ml, 3 mg/ml, 4 mg/ml, 5 mg/ml, 6
mg/ml, 7 mg/ml, 8 mg/ml, 9 mg/ml, 10 mg/ml, 15 mg/ml, 20
mg/ml, 25 mg/ml, 30 mg/ml, 40 mg/ml, or 50 mg/ml.

Exemplary effective amounts of paclitaxel in the nanopar-
ticle composition include, but are not limited to, at least about
any of 25 mg/m?, 30 mg/m>, 50 mg/m?, 60 mg/m?, 75 mg/m?,
80 mg/m?, 90 mg/m?, 100 mg/m?*, 120 mg/m?, 125 mg/m>,
150 mg/m?, 160 mg/m?, 175 mg/m?, 180 mg/m?, 200 mg/m?,
210 mg/m?, 220 mg/m?, 250 mg/m?, 260 mg/m?, 300 mg/m>,
350 mg/m?, 400 mg/m?, 500 mg/m?, 540 mg/m?, 750 mg/m?,
1000 mg/m?, or 1080 mg/m? of paclitaxel. In various embodi-
ments, the composition includes less than about any of 350
mg/m?, 300 mg/m?, 250 mg/m?, 200 mg/m?, 150 mg/m>, 120
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mg/m?, 100 mg/m>, 90 mg/m>, 50 mg/m>, or 30 mg/m> of
paclitaxel. In some embodiments, the amount of paclitaxel
per administration is less than about any of 25 mg/m?, 22
mg/m?, 20 mg/m*, 18 mg/m?, 15 mg/m?, 14 mg/m>, 13
mg/m?, 12 mg/m?, 11 mg/m?, 10 mg/m?, 9 mg/m?, 8 mg/m>,
7 mg/m?, 6 mg/m?, 5 mg/m?, 4 mg/m>, 3 mg/m>, 2 mg/m>, or
1 mg/m>. In some embodiments, the effective amount of
paclitaxel in the nanoparticle composition is included in any
of the following ranges: about 1 to about 5 mg/m?, about 5 to
about 10 mg/m>, about 10 to about 25 mg/m>, about 25 to
about 50 mg/m?, about 50 to about 75 mg/m>, about 75 to
about 100 mg/m?>, about 100 to about 125 mg/m?, about 125
to about 150 mg/m?, about 150 to about 175 mg/m?, about
175 to about 200 mg/m?, about 200 to about 225 mg/m?,
about 225 to about 250 mg/m>, about 250 to about 300
mg/m?, about 300 to about 350 mg/m?, or about 350 to about
400 mg/m>. In some embodiments, the effective amount of
paclitaxel in the nanoparticle composition is about 5 to about
300 mg/m?, such as about 20 to about 60 mg/m?, about 100 to
about 150 mg/m?, about 120 mg/m?, about 130 mg/m?, or
about 140 mg/m?>.

In some embodiments of any of the above aspects, the
effective amount of paclitaxel in the nanoparticle composi-
tion includes at least about any of 1 mg/kg, 2.5 mg/kg, 3.5
mg/kg, 5 mg/kg, 6.5 mg/kg, 7.5 mg/kg, 10 mg/kg, 15 mg/kg,
20 mg/kg, 25 mg/kg, 30 mg/kg, 35 mg/kg, 40 mgkg, 45
mg/kg, 50 mg/kg, 55 mg/kg, or 60 mg/kg. In various embodi-
ments, the effective amount of paclitaxel in the nanoparticle
composition includes less than about any of 350 mg/kg, 300
mg/kg, 250 mg/kg, 200 mg/kg, 150 mg/kg, 100 mg/kg, 50
mg/kg, 25 mg/kg, 20 mg/kg, 10 mg/kg, 7.5 mg/kg, 6.5 mg/kg,
5 mg/kg, 3.5 mg/kg, 2.5 mg/kg, or 1 mg/kg of paclitaxel.

Exemplary dosing frequencies for the administration of the
paclitaxel nanoparticle compositions include, but are not lim-
ited to, daily, every two days, every three days, every four
days, every five days, every six days, weekly without break,
three out of four weeks, once every three weeks, once every
two weeks, or two out of three weeks. In some embodiments,
the paclitaxel nanoparticle composition is administered about
once every 2 weeks, once every 3 weeks, once every 4 weeks,
once every 6 weeks, or once every 8 weeks. In some embodi-
ments, the paclitaxel nanoparticle composition is adminis-
tered at least about any of Ix, 2x, 3x, 4%, 5%, 6x, or 7x (i.e.,
daily) a week. In some embodiments, the paclitaxel nanopar-
ticle composition is administered weekly. In some embodi-
ments, the intervals between each administration are less than
about any of 6 months, 3 months, 1 month, 20 days, 15, days,
14 days, 13 days, 12 days, 11 days, 10 days, 9 days, 8 days, 7
days, 6 days, 5 days, 4 days, 3 days, 2 days, or 1 day. In some
embodiments, the intervals between each administration are
more than about any of 1 month, 2 months, 3 months, 4
months, 5 months, 6 months, 8 months, or 12 months. In some
embodiments, there is no break in the dosing schedule. In
some embodiments, the interval between each administration
is no more than about a week.

In some embodiments, the dosing frequency is once every
two days for one time, two times, three times, four times, five
times, siX times, seven times, eight times, nine times, ten
times, and eleven times. In some embodiments, the dosing
frequency is once every two days for five times. In some
embodiments, paclitaxel in the nanoparticle composition is
administered over a period of at least ten days, wherein the
interval between each administration is no more than about
two days, and wherein the dose of paclitaxel at each admin-
istration is about 0.25 mg/m? to about 250 mg/m?, about 0.25
mg/m> to about 150 mg/m?, about 0.25 mg/m> to about 75
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mg/m?, such as about 0.25 mg/m? to about 25 mg/m?, about
20 mg/m? to about 60 mg/m?, or about 25 mg/m? to about 50
mg/m?>.

The administration of the paclitaxel nanoparticle compo-
sition can be extended over an extended period of time, such
as from about a month up to about seven years. In some
embodiments, the paclitaxel nanoparticle composition is
administered over a period of at least about any of 2, 3, 4, 5,
6,7,8,9,10, 11,12, 18, 24, 30, 36, 48, 60, 72, or 84 months.

In some embodiments, the dosage of paclitaxel in a nano-
particle composition can be in the range of 5-400 mg/m?
when given on a 3 week schedule, or 5-250 mg/m? (such as
40-100 mg/m?, 50-125 mg/m?>, for example 50-100 mg/m?)
when given on a weekly schedule. For example, the amount of
paclitaxel is about 50 to about 125 mg/m> (e.g., about 100
mg/m?) on a weekly schedule, e.g., weekly without a break.

Other exemplary dosing schedules for the administration
of paclitaxel in the nanoparticle composition include, but are
not limited to, 100 mg/m?, weekly, without break; 75 mg/m?,
weekly, without break; 50 mg/m?, weekly, without break; 100
mg/m* weekly, 3 out of 4 weeks; 75 mg/m?* weekly, 3 out of
four weeks; or 50 mg/m* weekly, 3 out of 4 weeks. The dosing
frequency of the composition may be adjusted over the course
of the treatment based on the judgment of the administering
physician.

In some embodiments of any of the above aspects, the
cumulative dose of paclitaxel in the nanoparticulate compo-
sition administered includes at least about any of 1000
mg/m>?, 1100 mg/m?, 1200 mg/m?, 1300 mg/m> 1400
mg/m?, 1450 mg/m?, 1500 mg/m?, 1600 mg/m>, or 1700
mg/m?>. In some embodiments, the cumulative dose of pacli-
taxel in the nanoparticulate composition is between about any
of 1000 mg/m? to 1700 mg/m?, 1100 mg/m? to 1600 mg/m>,
1200 mg/m? to 1600 mg/m?, 1300 mg/m> to 1600 mg/m>, or
1400 mg/m? to 1500 mg/m>.

In some embodiments, the individual is treated for at least
about any of one, two, three, four, five, six, seven, eight, nine,
or ten treatment cycles.

The paclitaxel nanoparticle compositions described herein
allow infusion of the paclitaxel nanoparticle composition to
an individual over an infusion time that is shorter than about
24 hours. For example, in some embodiments, the paclitaxel
nanoparticle composition is administered over an infusion
period of less than about any of 24 hours, 12 hours, 8 hours,
5 hours, 3 hours, 2 hours, 1 hour, 30 minutes, 20 minutes, or
10 minutes. In some embodiments, the composition is admin-
istered over an infusion period of about 30 minutes.

In some embodiments, the amount of the platinum-based
agent (e.g. carboplatin) is between about any of AUC=1 to
AUC=10, AUC=2 to AUC=8, or AUC=3 to AUC=6. In some
embodiments, the amount of the platinum-based agent (e.g.
carboplatin) is about any of AUC=2, AUC=2.5, AUC=3,
AUC=3.5, AUC=4, AUC=4.5, AUC=5, AUC=5.5, AUC=6,
AUC=6.5, or AUC=7. Exemplary dosing frequencies for the
administration of the platinum-based agent (e.g. carboplatin)
include, but are not limited to, daily, every two days, every
three days, every four days, every five days, every six days,
weekly without break, three out of four weeks, once every
three weeks, once every two weeks, or two out of three weeks.
In some embodiments, the platinum-based agent (e.g. carbo-
platin) is administered about once every 2 weeks, once every
3 weeks, once every 4 weeks, once every 6 weeks, or once
every 8 weeks. In some embodiments, the intervals between
each administration are less than about any of 6 months, 3
months, 1 month, 20days, 15, days, 14 days, 13 days, 12 days,
11 days, 10days, 9 days, 8 days, 7 days, 6 days, 5 days, 4 days,
3 days, 2 days, or 1 day. In some embodiments, the intervals
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between each administration are more than about any of 1
month, 2 months, 3 months, 4 months, 5 months, 6 months, 8
months, or 12 months. In some embodiments, there is no
break in the dosing schedule. In some embodiments, the
interval between each administration is no more than about a
week.

In some embodiments, the dosage of the platinum-based
agent (e.g. carboplatin) can be between about AUC=2 to
about AUC=6 (such as about any of AUC=2, AUC=3,
AUC=4.5, or AUC=6) when given on a 3 week schedule, or
AUC=2 to about AUC=6 (such as about any of AUC=2,
AUC=3, AUC=4.5, or AUC=6) when given on a three out of
four week schedule. For example, the amount of paclitaxel is
about 50 to about 125 mg/m? (e.g., about 100 mg/m?) on a
weekly schedule, e.g., weekly without a break. In some
embodiments, the dosage of the platinum-based agent (e.g.
carboplatin) can be between about AUC=2 to about AUC=6
(such as about any of AUC=2, AUC=3, AUC=4.5, or AUC=6)
on a weekly schedule.

The nanoparticle composition and the platinum-based
agent (e.g. carboplatin) can be administered using the same
route of administration or different routes of administration.
The paclitaxel nanoparticle compositions and/or the plati-
num-based agent (e.g. carboplatin) can be administered to an
individual (such as human) via various routes, including, for
example, intravenous, intra-arterial, intraperitoneal, intrapul-
monary, oral, inhalation, intravesicular, intramuscular, intra-
tracheal, subcutaneous, intraocular, intrathecal, transmu-
cosal, and transdermal. In some embodiments, sustained
continuous release formulation of the paclitaxel nanoparticle
composition and/or the platinum-based agent may be used. In
some embodiments, the paclitaxel nanoparticle composition
and/or the platinum-based agent (e.g. carboplatin) is admin-
istered intravenously. In some embodiments, the paclitaxel
nanoparticle composition and the platinum-based agent (e.g.
carboplatin) are administered intravenously. In some embodi-
ments, the paclitaxel nanoparticle composition and/or the
platinum-based agent (e.g. carboplatin) is administered
intraportally. In some embodiments, the paclitaxel nanopar-
ticle composition and/or the platinum-based agent (e.g. car-
boplatin) is administered intraarterially. In some embodi-
ments, the paclitaxel nanoparticle composition and/or the
platinum-based agent (e.g. carboplatin) is administered intra-
peritoneally. In some embodiments, the paclitaxel nanopar-
ticle composition and/or the platinum-based agent (e.g. car-
boplatin) is administered by inhalation.

In some embodiments, the paclitaxel nanoparticle compo-
sition and the platinum-based agent (e.g. carboplatin) are
administered simultaneously. When the drugs are adminis-
tered simultaneously, the paclitaxel in the nanoparticles and
the platinum-based agent contained in the same composition
(e.g., a composition comprising both the nanoparticles and
the platinum-based agent) or in separate compositions (e.g.,
the nanoparticles are contained in one composition and the
platinum-based agent (e.g. carboplatin) is contained in
another composition).

In some embodiments, the paclitaxel nanoparticle compo-
sition and the platinum-based agent (e.g. carboplatin) are
administered sequentially. Either the paclitaxel nanoparticle
composition or the platinum-based agent (e.g. carboplatin)
may be administered first. The paclitaxel nanoparticle com-
position and the platinum-based agent (e.g. carboplatin) are
contained in separate compositions, which may be contained
in the same or different packages.

In some embodiments, the administration of the paclitaxel
nanoparticle composition and the platinum-based agent (e.g.
carboplatin) are concurrent, i.e., the administration period of
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the nanoparticle composition and that of the platinum-based
agent (e.g. carboplatin) overlap with each other. In some
embodiments, the paclitaxel nanoparticle composition is
administered for at least one cycle (for example, at least any
otf2,3, or 4 cycles) prior to the administration of the platinum-
based agent. In some embodiments, the platinum-based agent
(e.g. carboplatin) is administered for at least any of one, two,
three, or four weeks. In some embodiments, the administra-
tions of the paclitaxel nanoparticle composition and the plati-
num-based agent (e.g. carboplatin) are initiated at about the
same time (for example, within any one of 1, 2, 3, 4, 5, 6, or
7 days). In some embodiments, the administrations of the
paclitaxel nanoparticle composition and the platinum-based
agent (e.g. carboplatin) are terminated at about the same time
(for example, within any one of 1, 2, 3, 4, 5, 6, or 7 days). In
some embodiments, the administration of the platinum-based
agent (e.g. carboplatin) continues (for example for about any
oneof1,2,3,4,56,7,8,9, 10, 11, or 12 months) after the
termination of the administration of the paclitaxel nanopar-
ticle composition. In some embodiments, the administration
of'the platinum-based agent (e.g. carboplatin) is initiated after
(for example after about any one of 1, 2, 3,4, 5,6,7, 8, 9, 10,
11, or 12 months) the initiation of the administration of the
paclitaxel nanoparticle composition. In some embodiments,
the administrations of the paclitaxel nanoparticle composi-
tion and the platinum-based agent (e.g. carboplatin) are ini-
tiated and terminated at about the same time. In some embodi-
ments, the administrations of the paclitaxel nanoparticle
composition and the platinum-based agent (e.g. carboplatin)
are initiated at about the same time and the administration of
the platinum-based agent (e.g. carboplatin) continues (for
example for about any one of 1,2,3,4,5,6,7,8,9,10,11, or
12 months) after the termination of the administration of the
paclitaxel nanoparticle composition. In some embodiments,
the administration of the paclitaxel nanoparticle composition
and the platinum-based agent (e.g. carboplatin) stop at about
the same time and the administration of the platinum-based
agent (e.g. carboplatin) is initiated after (for example after
about any one of 1, 2,3,4,5,6,7,8,9,10, 11, or 12 months)
the initiation of the administration of the paclitaxel nanopar-
ticle composition.

In some embodiments, the administration of the paclitaxel
nanoparticle composition and the platinum-based agent (e.g.
carboplatin) are non-concurrent. For example, in some
embodiments, the administration of the paclitaxel nanopar-
ticle composition is terminated before the platinum-based
agent (e.g. carboplatin) is administered. In some embodi-
ments, the administration of the platinum-based agent (e.g.
carboplatin) is terminated before the paclitaxel nanoparticle
composition is administered. The time period between these
two non-concurrent administrations can range from about
two to eight weeks, such as about four weeks.

The dosing frequency of the platinum-based agent (e.g.
carboplatin) can be the same or different from that of the
paclitaxel nanoparticle composition. The dosing frequency of
the paclitaxel-containing nanoparticle composition and the
platinum-based agent (e.g. carboplatin) may be adjusted over
the course of the treatment, based on the judgment of the
administering physician. When administered separately, the
paclitaxel nanoparticle composition and the platinum-based
agent (e.g. carboplatin) can be administered at different dos-
ing frequency or intervals. For example, the paclitaxel nano-
particle composition can be administered weekly, while the
platinum-based agent (e.g. carboplatin) can be administered
more or less frequently. In some embodiments, sustained
continuous release formulation of the drug-containing nano-
particle and/or the platinum-based agent may be used. Vari-
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ous formulations and devices for achieving sustained release
are known in the art. A combination of the administration
configurations described herein can also be used.

In some embodiments, the dosage of paclitaxel in nanopar-
ticle composition is between about 50 to about 125 mg/m?>
and the dosage of platinum-based agent (e.g. carboplatin) is
between about AUC=2 to about AUC=6. In some embodi-
ments, the dosage of paclitaxel in nanoparticle composition is
between about 50 to about 125 mg/m? weekly and the dosage
of platinum-based agent (e.g. carboplatin) is between about
AUC=2 to about AUC=6 once every three weeks. In some
embodiments, the dosage of paclitaxel in nanoparticle com-
position is about 100 mg/m* weekly and the dosage of plati-
num-based agent (e.g. carboplatin) is about AUC=6 once
every three weeks. In some embodiments, the dosage of pacli-
taxel in nanoparticle composition is about 75 mg/m* weekly
and the dosage of platinum-based agent (e.g. carboplatin) is
about AUC=4.5 once every three weeks. In some embodi-
ments, the dosage of paclitaxel in nanoparticle composition is
about 50 mg/m?> weekly and the dosage of platinum-based
agent (e.g. carboplatin) is about AUC=3 once every three
weeks. In some embodiments, the paclitaxel nanoparticle
composition and/or the platinum-based agent (e.g. carbopl-
atin) is administered intravenously. In some embodiments,
the paclitaxel nanoparticle composition and the platinum-
based agent (e.g. carboplatin) are administered intravenously.
In some embodiments, the platinum-based agent is carbopl-
atin.

The doses required for paclitaxel and/or the platinum-
based agent (e.g. carboplatin) may (but not necessarily) be
lower than what is normally required when each agent is
administered alone. Thus, in some embodiments, a subthera-
peutic amount of the drug in the nanoparticle composition
and/or the platinum-based agent is administered. “Subthera-
peutic amount” or “subtherapeutic level” refer to an amount
that is less than the therapeutic amount, that is, less than the
amount normally used when the drug in the nanoparticle
composition and/or the platinum-based agent (e.g. carbopl-
atin) are administered alone. The reduction may be reflected
in terms of the amount administered at a given administration
and/or the amount administered over a given period of time
(reduced frequency).

In some embodiments, enough the platinum-based agent
(e.g. carboplatin) is administered so as to allow reduction of
the normal dose of the drug in the nanoparticle composition
required to effect the same degree of treatment by at least
about any of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%,
90%, or more. In some embodiments, enough paclitaxel in the
nanoparticle composition is administered so as to allow
reduction of the normal dose of the platinum-based agent
(e.g. carboplatin) required to affect the same degree of treat-
ment by at least about any of 5%, 10%, 20%, 30%, 50%, 60%,
70%, 80%, 90%, or more.

In some embodiments, the dose of both paclitaxel in the
nanoparticle composition and the platinum-based agent are
reduced as compared to the corresponding normal dose of
each when administered alone. In some embodiments, both
paclitaxel in the nanoparticle composition and the platinum-
based agent are administered at a subtherapeutic, i.e.,
reduced, level. In some embodiments, the dose of the nano-
particle composition and/or the platinum-based agent is sub-
stantially less than the established maximum toxic dose
(MTD). For example, the dose of the nanoparticle composi-
tion and/or the platinum-based agent is less than about 50%,
40%, 30%, 20%, or 10% of the MTD.

In some embodiments of any of the methods, the methods
further include administration of an effective amount of an
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anti-angiogenic agent. In some embodiments, the anti-angio-
genic agent is bevacizumab, sunitinib, or sorafenib tosylate.
In some embodiments, the anti-angiogenic agent is bevaci-
zumab. In some embodiments, the effective amount of beva-
cizumab is between about 5 mg/kg and about 15 mg/kg. In
some embodiments, the effective amount of bevacizumab is
about any of 5 mg/kg, 7.5 mg/kg, 10 mg/kg, or 15 mg/kg.

A combination of the administration configurations
described herein can be used. The combination therapy meth-
ods described herein may be performed alone or in conjunc-
tion with another therapy, such as chemotherapy, radiation
therapy, surgery, hormone therapy, gene therapy, immuno-
therapy, chemoimmunotherapy, hepatic artery-based therapy,
cryotherapy, ultrasound therapy, local ablative therapy,
radiofrequency ablation therapy, photodynamic therapy, and
the like. Additionally, a person having a greater risk of devel-
oping the NSCLC may receive treatments to inhibit or and/or
delay the development of the disease.

In some embodiments, the administration of the paclitaxel
nanoparticle composition and the platinum-based agent (e.g.
carboplatin) are concurrent with radiation therapy (e.g. tho-
racic radiation). In some embodiments, the administration of
the paclitaxel nanoparticle composition is administered con-
current with radiation therapy (e.g. thoracic radiation). Radia-
tion contemplated herein includes, for example, y-rays,
X-rays (external beam), and the directed delivery of radioiso-
topes to tumor cells. Other forms of DNA damaging factors
are also contemplated such as microwaves and UV irradiation
are also contemplated. Radiation may be given in a single
dose or in a series of small doses in a dose-fractionated
schedule. The amount of radiation contemplated herein
ranges from about 1 to about 100 Gy, including, for example,
about 5 to about 80, about 10 to about 50 Gy, or about 10 Gy.
The total dose may be applied in a fractioned regime. For
example, the regime may comprise fractionated individual
doses of 2 Gy. Dosage ranges for radioisotopes vary widely,
and depends on the half-life of the isotope and the strength
and type of radiation emitted. In some embodiments, the
radiation may be performed in 25-40 (e.g., about 33) fractions
by either 3D conformal or intensity-modulated techniques. In
some embodiments, the dosage of paclitaxel nanoparticle
composition is between about 20 mg/m? to about 60 mg/m>
(e.g., 40 mg/m?) weekly, the dosage of platinum-based agent
(e.g. carboplatin) is between about AUC=2 to AUC=6 (e.g.,
AUC=2) weekly, and the dosage of thoracic radiation is
between about 25 to about 40 (e.g., about 33) fractions by
either 3D conformal or intensity-modulated techniques con-
currently.

When the radiation comprises use of radioactive isotopes,
the isotope may be conjugated to a targeting agent, such as a
therapeutic antibody, which carries the radionucleotide to the
target tissue. Suitable radioactive isotopes include, but are not
limited to, astatine®'!, '#Carbon, >'chromium, *S-chlo-
rine, *’iron, *%cobalt, copper®’, }**Eu, gallium®’, *hydrogen,

iodine'?*, iodine’!, indium''!, **ion, **phosphorus, rhe-
nium'®, 73selenium, *°sulphur, technicium””, and/or
yttrium®°.

Nanoparticle Compositions

The nanoparticle compositions described herein comprise
nanoparticles comprising (in various embodiments consist-
ing essentially of) paclitaxel (or docetaxel) and an albumin
(such as human serum albumin) Nanoparticles of poorly
water soluble drugs (such as paclitaxel) have been disclosed
in, for example, U.S. Pat. Nos. 5,916,596; 6,506,405; 6,749,
868, 6,537,579, and 7,820,788 and also in U.S. Pat. Pub. Nos.
2006/0263434, and 2007/0082838; PCT Patent Application
WO08/137,148, each of which is incorporated by reference in
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their entirety. Although the description below focuses on
nanoparticle compositions comprising paclitaxel, the same
also applies to nanoparticle compositions comprising doc-
etaxel.

In some embodiments, the composition comprises nano-
particles with an average or mean diameter of no greater than
about 1000 nanometers (nm), such as no greater than about
any of 900, 800, 700, 600, 500, 400, 300, 200, and 100 nm. In
some embodiments, the average or mean diameters of the
nanoparticles is no greater than about 200 nm. In some
embodiments, the average or mean diameters of the nanopar-
ticles is no greater than about 150 nm. In some embodiments,
the average or mean diameters of the nanoparticles is no
greater than about 100 nm. In some embodiments, the average
ormean diameter of the nanoparticles is about 20 to about 400
nm. In some embodiments, the average or mean diameter of
the nanoparticles is about 40 to about 200 nm. In some
embodiments, the nanoparticles are sterile-filterable.

In some embodiments, the nanoparticles in the composi-
tion described herein have an average diameter of no greater
than about 200 nm, including for example no greater than
about any one of 190, 180, 170, 160, 150, 140, 130, 120, 110,
100, 90, 80, 70, or 60 nm. In some embodiments, at least
about 50% (for example at least about any one of 60%, 70%,
80%, 90%, 95%, or 99%) of the nanoparticles in the compo-
sition have a diameter of no greater than about 200 nm,
including for example no greater than about any one of 190,
180, 170, 160, 150, 140, 130, 120, 110, 100, 90, 80, 70, or 60
nm. In some embodiments, at least about 50% (for example at
least any one of 60%, 70%, 80%, 90%, 95%, or 99%) of the
nanoparticles in the composition fall within the range of about
20 to about 400 nm, including for example about 20 to about
200 nm, about 40 to about 200 nm, about 30 to about 180 nm,
and any one of about 40 to about 150, about 50 to about 120,
and about 60 to about 100 nm.

In some embodiments, the albumin has sulthydral groups
that can form disulfide bonds. In some embodiments, at least
about 5% (including for example at least about any one of
10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, or
90%) of the albumin in the nanoparticle portion of the com-
position are crosslinked (for example crosslinked through
one or more disulfide bonds).

In some embodiments, the nanoparticles comprise pacli-
taxel coated with an albumin (e.g., human serum albumin). In
some embodiments, the composition comprises paclitaxel in
both nanoparticle and non-nanoparticle forms, wherein at
least about any one of 50%, 60%, 70%, 80%, 90%, 95%, or
99% of paclitaxel in the composition are in nanoparticle form.
In some embodiments, paclitaxel in the nanoparticles consti-
tutes more than about any one of 50%, 60%, 70%, 80%, 90%,
95%, or 99% ofthe nanoparticles by weight. In some embodi-
ments, the nanoparticles have a non-polymeric matrix. In
some embodiments, the nanoparticles comprise a core of
paclitaxel that is substantially free of polymeric materials
(such as polymeric matrix).

In some embodiments, the composition comprises albumin
in both nanoparticle and non-nanoparticle portions of the
composition, wherein at least about any one of 50%, 60%,
70%, 80%, 90%, 95%, or 99% of the albumin in the compo-
sition are in non-nanoparticle portion of the composition.

In some embodiments, the weight ratio of albumin (such as
human serum albumin) and paclitaxel in the nanoparticle
composition is about 18:1 or less, such as about 15:1 or less,
for example about 10:1 or less. In some embodiments, the
weight ratio of albumin (such as human serum albumin) and
paclitaxel in the composition falls within the range of any one
of about 1:1 to about 18:1, about 2:1 to about 15:1, about 3:1
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to about 13:1, about 4:1 to about 12:1, or about 5:1 to about
10:1. In some embodiments, the weight ratio of albumin and
paclitaxel in the nanoparticle portion of the composition is
about any one of 1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10,
1:11, 1:12, 1:13, 1:14, 1:15, or less. In some embodiments,
the weight ratio of the albumin (such as human serum albu-
min) and paclitaxel in the composition is any one of the
following: about 1:1 to about 18:1, about 1:1 to about 15:1,
about 1:1 to about 12:1, about 1:1 to about 10:1, about 1:1 to
about 9:1, about 1:1 to about 8:1, about 1:1 to about 7:1, about
1:1toabout 6:1, about 1:1 to about 5:1, about 1:1 to about 4:1,
about 1:1 to about 3:1, about 1:1 to about 2:1, or about 1:1 to
about 1:1.

In some embodiments, the nanoparticle composition com-
prises one or more of the above characteristics.

The nanoparticles described herein may be present in a dry
formulation (such as lyophilized composition) or suspended
in a biocompatible medium. Suitable biocompatible media
include, but are not limited to, water, buffered aqueous media,
saline, buffered saline, optionally buffered solutions of amino
acids, optionally buffered solutions of proteins, optionally
buffered solutions of sugars, optionally buffered solutions of
vitamins, optionally buffered solutions of synthetic poly-
mers, lipid-containing emulsions, and the like.

In some embodiments, the pharmaceutically acceptable
carrier comprises human serum albumin Human serum albu-
min (HSA) is a highly soluble globular protein of M, 65K and
consists of 585 amino acids. HSA is the most abundant pro-
tein in the plasma and accounts for 70-80% of the colloid
osmotic pressure of human plasma. The amino acid sequence
of HSA contains a total of 17 disulphide bridges, one free
thiol (Cys 34), and a single tryptophan (Trp 214). Intravenous
use of HSA solution has been indicated for the prevention and
treatment of hypovolumic shock (see, e.g., Tullis, JAMA, 237,
355-360, 460-463, (1977)) and Houser et al., Surgery, Gyne-
cology and Obstetrics, 150, 811-816 (1980)) and in conjunc-
tion with exchange transfusion in the treatment of neonatal
hyperbilirubinemia (see, e.g., Finlayson, Seminars in Throm-
bosis and Hemostasis, 6,85-120, (1980)). Other albumins are
contemplated, such as bovine serum albumin Use of such
non-human albumins could be appropriate, for example, in
the context of use of these compositions in non-human mam-
mals, such as the veterinary (including domestic pets and
agricultural context).

Human serum albumin (HSA) has multiple hydrophobic
binding sites (a total of eight for fatty acids, an endogenous
ligand of HSA) and binds a diverse set of taxanes, especially
neutral and negatively charged hydrophobic compounds
(Goodman et al., The Pharmacological Basis of Therapeu-
ties, 9 ed, McGraw-Hill New York (1996)). Two high affin-
ity binding sites have been proposed in subdomains IIA and
MA of HSA, which are highly elongated hydrophobic pock-
ets with charged lysine and arginine residues near the surface
which function as attachment points for polar ligand features
(see, e.g., Fehske et al., Biochem. Pharmcol., 30, 687-92
(198a), Vorum, Dan. Med. Bull., 46, 379-99 (1999), Kragh-
Hansen, Dan. Med. Bull., 1441, 131-40 (1990), Curry et al.,
Nat. Struct. Biol., 5, 827-35 (1998), Sugio et al., Protein.
Eng., 12, 439-46 (1999), He et al., Nature, 358, 209-15
(199b), and Carter et al., Adv. Protein. Chem., 45, 153-203
(1994)). Paclitaxel has been shown to bind HSA (see, e.g.,
Paal et al., Eur. J. Biochem., 268(7), 2187-91 (200a)).

The albumin (such as human serum albumin) in the com-
position generally serves as a carrier for paclitaxel, i.e., the
albumin in the composition makes paclitaxel more readily
suspendable in an aqueous medium or helps maintain the
suspension as compared to compositions not comprising an
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albumin. This can avoid the use of toxic solvents (or surfac-
tants) for solubilizing paclitaxel, and thereby can reduce one
or more side effects of administration of paclitaxel into an
individual (such as a human). Thus, in some embodiments,
the composition described herein is substantially free (such as
free) of surfactants, such as Cremophor (including Cremo-
phor EL® (BASF)). In some embodiments, the nanoparticle
composition is substantially free (such as free) of surfactants.
A composition is “substantially free of Cremophor” or “sub-
stantially free of surfactant” if the amount of Cremophor or
surfactant in the composition is not sufficient to cause one or
more side effect(s) in an individual when the nanoparticle
composition is administered to the individual. In some
embodiments, the nanoparticle composition contains less
than about any one of 20%, 15%, 10%, 7.5%, 5%, 2.5%, or
1% organic solvent or surfactant.

The amount of albumin in the composition described
herein will vary depending on other components in the com-
position. In some embodiments, the composition comprises
an albumin in an amount that is sufficient to stabilize pacli-
taxel in an aqueous suspension, for example, in the form of a
stable colloidal suspension (such as a stable suspension of
nanoparticles). In some embodiments, the albumin is in an
amount that reduces the sedimentation rate of paclitaxel in an
aqueous medium. For particle-containing compositions, the
amount of the albumin also depends on the size and density of
nanoparticles of paclitaxel.

Paclitaxel is “stabilized” in an aqueous suspension if it
remains suspended in an aqueous medium (such as without
visible precipitation or sedimentation) for an extended period
of'time, such as for at least about any 0f 0.1, 0.2, 0.25, 0.5, 1,
2,3,4,5,6,7,8,9,10,11, 12, 24,36, 48, 60, or 72 hours. The
suspension is generally, but not necessarily, suitable for
administration to an individual (such as human). Stability of
the suspension is generally (but not necessarily) evaluated at
a storage temperature (such as room temperature (such as
20-25° C.) or refrigerated conditions (such as 4° C.)). For
example, a suspension is stable at a storage temperature if it
exhibits no flocculation or particle agglomeration visible to
the naked eye or when viewed under the optical microscope at
1000 times, at about fifteen minutes after preparation of the
suspension. Stability can also be evaluated under accelerated
testing conditions, such as at a temperature that is higher than
about 40° C.

In some embodiments, the albumin is present in an amount
that is sufficient to stabilize paclitaxel in an aqueous suspen-
sion at a certain concentration. For example, the concentra-
tion of paclitaxel in the composition is about 0.1 to about 100
mg/ml, including for example any of about 0.1 to about 50
mg/ml, about 0.1 to about 20 mg/ml, about 1 to about 10
mg/ml, about 2 mg/ml to about 8 mg/ml, about 4 to about 6
mg/ml, about 5 mg/ml. In some embodiments, the concentra-
tion of paclitaxel is at least about any of 1.3 mg/ml, 1.5 mg/ml,
2 mg/ml, 3 mg/ml, 4 mg/ml, 5 mg/ml, 6 mg/ml, 7 mg/ml, 8
mg/ml, 9 mg/ml, 10 mg/ml, 15 mg/ml, 20 mg/ml, 25 mg/ml,
30 mg/ml, 40 mg/ml, and 50 mg/ml. In some embodiments,
the albumin is present in an amount that avoids use of surfac-
tants (such as Cremophor), so that the composition is free or
substantially free of surfactant (such as Cremophor).

In some embodiments, the composition, in liquid form,
comprises from about 0.1% to about 50% (w/v) (e.g. about
0.5% (w/v), about 5% (w/v), about 10% (w/v), about 15%
(wiv), about 20% (w/v), about 30% (w/v), about 40% (w/v),
or about 50% (w/v)) of albumin. In some embodiments, the
composition, in liquid form, comprises about 0.5% to about
5% (w/v) of albumin.
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In some embodiments, the weight ratio of albumin, e.g.,
albumin, to paclitaxel in the nanoparticle composition is such
that a sufficient amount of paclitaxel binds to, or is trans-
ported by, the cell. While the weight ratio of albumin to
paclitaxel will have to be optimized for different albumin and
paclitaxel combinations, generally the weight ratio of albu-
min, e.g., albumin, to paclitaxel (w/w)is about 0.01:1 to about
100:1, about 0.02:1 to about 50:1, about 0.05:1 to about 20:1,
about 0.1:1 to about 20:1, about 1:1 to about 18:1, about 2:1
toabout 15:1, about3:1 to about 12:1, about 4:1 to about 10:1,
about 5:1 to about 9:1, or about 9:1. In some embodiments,
the albumin to paclitaxel weight ratio is about any of 18:1 or
less, 15:1 or less, 14:1 or less, 13:1 or less, 12:1 or less, 11:1
or less, 10:1 or less, 9:1 or less, 8:1 or less, 7:1 or less, 6:1 or
less, 5:1 or less, 4:1 or less, and 3:1 or less. In some embodi-
ments, the weight ratio of the albumin (such as human serum
albumin) and paclitaxel in the composition is any one of the
following: about 1:1 to about 18:1, about 1:1 to about 15:1,
about 1:1 to about 12:1, about 1:1 to about 10:1, about 1:1 to
about 9:1, about 1:1 to about 8:1, about 1:1 to about 7:1, about
1:1toabout 6:1, about 1:1 to about 5:1, about 1:1 to about 4:1,
about 1:1 to about 3:1, about 1:1 to about 2:1, or about 1:1 to
about 1:1.

In some embodiments, the albumin allows the composition
to be administered to an individual (such as human) without
significant side effects. In some embodiments, the albumin
(such as human serum albumin) is in an amount that is effec-
tive to reduce one or more side effects of administration of
paclitaxel to a human. The term “reducing one or more side
effects of administration of paclitaxel” refers to reduction,
alleviation, elimination, or avoidance of one or more unde-
sirable effects caused by paclitaxel, as well as side effects
caused by delivery vehicles (such as solvents that render
paclitaxel suitable for injection) used to deliver paclitaxel. In
some embodiments, the one or more side effects are adverse
side effects (AEs). In some embodiments, the one or more
side effects are serious adverse side effects (SAEs). Such side
effects include, for example, myelosuppression, neurotoxic-
ity, hypersensitivity, inflammation, venous irritation, phlebi-
tis, pain, skin irritation, peripheral neuropathy, neutropenic
fever, anaphylactic reaction, venous thrombosis, extravasa-
tion, and combinations thereof. These side effects, however,
are merely exemplary and other side effects, or combination
of' side effects, associated with paclitaxel can be reduced.

In some embodiments, the nanoparticle composition com-
prises Abraxane® (Nab-paclitaxel). In some embodiments,
the nanoparticle composition is Abraxane® (Nab-paclitaxel).
Abraxane® is a formulation of paclitaxel stabilized by human
albumin USP, which can be dispersed in directly injectable
physiological solution. When dispersed in a suitable aqueous
medium such as 0.9% sodium chloride injection or 5% dex-
trose injection, Abraxane® forms a stable colloidal suspen-
sion of paclitaxel. The mean particle size of the nanoparticles
in the colloidal suspension is about 130 nanometers. Since
HSA is freely soluble in water, Abraxane® can be reconsti-
tuted in a wide range of concentrations ranging from dilute
(0.1 mg/ml paclitaxel) to concentrated (20 mg/ml paclitaxel),
including for example about 2 mg/ml to about 8 mg/ml, about
5 mg/ml.

Methods of making nanoparticle compositions are known
in the art. For example, nanoparticles containing paclitaxel
and albumin (such as human serum albumin) can be prepared
under conditions of high shear forces (e.g., sonication, high
pressure homogenization, or the like). These methods are
disclosed in, for example, U.S. Pat. Nos. 5,916,596; 6,506,
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405; 6,749,868, 6,537,579, and 7,820,788 and also in U.S.
Pat. Pub. No. 2007/0082838, 2006/0263434 and PCT Appli-
cation WO08/137,148.

Briefly, paclitaxel is dissolved in an organic solvent, and
the solution can be added to an albumin solution. The mixture
is subjected to high pressure homogenization. The organic
solvent can then be removed by evaporation. The dispersion
obtained can be further lyophilized. Suitable organic solvent
include, for example, ketones, esters, ethers, chlorinated sol-
vents, and other solvents known in the art. For example, the
organic solvent can be methylene chloride or chloroform/
ethanol (for example with aratio of 1:9, 1:8, 1:7, 1:6, 1:5, 1:4,
1:3, 1:2, 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, or 9:1).

Other Components in the Nanoparticle Compositions

The nanoparticles described herein can be present in a
composition that includes other agents, excipients, or stabi-
lizers. For example, to increase stability by increasing the
negative zeta potential of nanoparticles, certain negatively
charged components may be added. Such negatively charged
components include, but are not limited to bile salts of bile
acids consisting of glycocholic acid, cholic acid, chenode-
oxycholic acid, taurocholic acid, glycochenodeoxycholic
acid, taurochenodeoxycholic acid, litocholic acid, ursode-
oxycholic acid, dehydrocholic acid and others; phospholipids
including lecithin (egg yolk) based phospholipids which
include the following phosphatidylcholines: palmitoylo-
leoylphosphatidylcholine, palmitoyllinoleoylphosphati-
dylcholine, stearoyllinoleoylphosphatidylcholine stearoylo-
leoylphosphatidylcholine,
stearoylarachidoylphosphatidylcholine, and  dipalmi-
toylphosphatidylcholine. Other phospholipids including
L-a-dimyristoylphosphatidylcholine (DMPC), dio-
leoylphosphatidylcholine (DOPC), distearyolphosphatidyl-
choline (DSPC), hydrogenated soy phosphatidylcholine
(HSPC), and other related compounds. Negatively charged
surfactants or emulsifiers are also suitable as additives, e.g.,
sodium cholesteryl sulfate and the like.

In some embodiments, the composition is suitable for
administration to a human. In some embodiments, the com-
position is suitable for administration to a mammal such as, in
the veterinary context, domestic pets and agricultural ani-
mals. There are a wide variety of suitable formulations of the
nanoparticle composition (see, e.g., U.S. Pat. Nos. 5,916,596
and 6,096,331). The following formulations and methods are
merely exemplary and are in no way limiting. Formulations
suitable for oral administration can consist of (a) liquid solu-
tions, such as an effective amount of the compound dissolved
in diluents, such as water, saline, or orange juice, (b) capsules,
sachets or tablets, each containing a predetermined amount of
the active ingredient, as solids or granules, (c¢) suspensions in
an appropriate liquid, and (d) suitable emulsions. Tablet
forms can include one or more of lactose, mannitol, corn
starch, potato starch, microcrystalline cellulose, acacia, gela-
tin, colloidal silicon dioxide, croscarmellose sodium, talc,
magnesium stearate, stearic acid, and other excipients, colo-
rants, diluents, buffering agents, moistening agents, preser-
vatives, flavoring agents, and pharmacologically compatible
excipients. Lozenge forms can comprise the active ingredient
in a flavor, usually sucrose and acacia or tragacanth, as well as
pastilles comprising the active ingredient in an inert base,
such as gelatin and glycerin, or sucrose and acacia, emul-
sions, gels, and the like containing, in addition to the active
ingredient, such excipients as are known in the art.

Examples of suitable carriers, excipients, and diluents
include, but are not limited to, lactose, dextrose, sucrose,
sorbitol, mannitol, starches, gum acacia, calcium phosphate,
alginates, tragacanth, gelatin, calcium silicate, microcrystal-
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line cellulose, polyvinylpyrrolidone, cellulose, water, saline
solution, syrup, methylcellulose, methyl- and propylhy-
droxybenzoates, talc, magnesium stearate, and mineral oil.
The formulations can additionally include lubricating agents,
wetting agents, emulsifying and suspending agents, preserv-
ing agents, sweetening agents or flavoring agents.

Formulations suitable for parenteral administration
include aqueous and non-aqueous, isotonic sterile injection
solutions, which can contain anti-oxidants, buffers, bacteri-
ostats, and solutes that render the formulation compatible
with the blood of the intended recipient, and aqueous and
non-aqueous sterile suspensions that can include suspending
agents, solubilizers, thickening agents, stabilizers, and pre-
servatives. The formulations can be presented in unit-dose or
multi-dose sealed containers, such as ampules and vials, and
can be stored in a freeze-dried (lyophilized) condition requir-
ing only the addition of the sterile liquid excipient, for
example, water, for injections, immediately prior to use.
Extemporaneous injection solutions and suspensions can be
prepared from sterile powders, granules, and tablets of the
kind previously described. Injectable formulations are pre-
ferred.

In some embodiments, the composition is formulated to
have a pH range of about 4.5 to about 9.0, including for
example pH ranges of any of about 5.0 to about 8.0, about 6.5
to about 7.5, and about 6.5 to about 7.0. In some embodi-
ments, the pH of the composition is formulated to no less than
about 6, including for example no less than about any of 6.5,
7,0r 8 (such as about 8). The composition can also be made to
be isotonic with blood by the addition of a suitable tonicity
modifier, such as glycerol.

Kits, Medicines, and Compositions

The invention also provides kits, medicines, compositions,
and unit dosage forms for use in any of the methods described
herein.

Kits of the invention include one or more containers com-
prising paclitaxel-containing nanoparticle compositions (or
unit dosage forms and/or articles of manufacture) and/or the
platinum-based agent, and in some embodiments, further
comprise instructions for use in accordance with any of the
methods described herein. The kit may further comprise a
description of selection an individual suitable or treatment.
Instructions supplied in the kits of the invention are typically
written instructions on a label or package insert (e.g., a paper
sheet included in the kit), but machine-readable instructions
(e.g., instructions carried on a magnetic or optical storage
disk) are also acceptable.

For example, in some embodiments, the kit comprises a) a
composition comprising nanoparticles comprising paclitaxel
and an albumin (such as human serum albumin), b) an effec-
tive amount of the platinum-based agent, and c) instructions
for administering the nanoparticle composition and the plati-
num-based agents for treatment of NSCLC. The nanopar-
ticles and the platinum-based agent can be present in separate
containers or in a single container. For example, the kit may
comprise one distinct composition or two or more composi-
tions wherein one composition comprises nanoparticles and
one composition comprises the platinum-based agent.

The kits ofthe invention are in suitable packaging. Suitable
packaging include, but is not limited to, vials, bottles, jars,
flexible packaging (e.g., Mylar or plastic bags), and the like.
Kits may optionally provide additional components such as
buffers and interpretative information. The present applica-
tion thus also provides articles of manufacture, which include
vials (such as sealed vials), bottles, jars, flexible packaging,
and the like.
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The instructions relating to the use of the paclitaxel nano-
particle compositions and platinum-based agent (e.g. carbo-
platin) generally include information as to dosage, dosing
schedule, and route of administration for the intended treat-
ment. In some embodiments, the instructions indicate that a
dosage between about 50 to about 125 mg/m? of paclitaxel
nanoparticle composition and the dosage between about
AUC=2 to about AUC=6 of platinum-based agent (e.g. car-
boplatin) should be administered. In some embodiments, the
instructions indicate a dosage between about 50 to about 125
mg/m? of paclitaxel nanoparticle composition weekly admin-
istered and a dosage between about AUC=2 to about AUC=6
of platinum-based agent (e.g. carboplatin) administered once
every three weeks should be used for the intended treatment.
In some embodiments, the instructions indicate a dosage of
about 100 mg/m*> of paclitaxel nanoparticle composition
weekly administered and a dosage of about AUC=6 of plati-
num-based agent (e.g. carboplatin) administered once every
three weeks should be used for the intended treatment. In
some embodiments, the instructions indicate a dosage of
about 75 mg/m* of paclitaxel nanoparticle composition
weekly administered and the dosage of AUC=4.5 of plati-
num-based agent (e.g. carboplatin) administered once every
three weeks should be used for the intended treatment. In
some embodiments, the instructions indicate a dosage of
about 50 mg/m* of paclitaxel nanoparticle composition
weekly and the dosage of about AUC=3 of platinum-based
agent (e.g. carboplatin) administered once every three weeks
should be used for the intended treatment. In some embodi-
ments, the instructions indicate a dosage of between about 20
mg/m> to about 60 mg/m? (e.g., 40 mg/m?) of paclitaxel
nanoparticle composition administered weekly, a dosage
between about AUC=2 to AUC=6 (e.g., AUC=2) of platinum-
based agent (e.g. carboplatin) administered weekly, and a
dosage of between about 25 to about 40 (e.g., about 33)
fractions of thoracic radiation by either 3D conformal or
intensity-modulated techniques concurrently. In some
embodiments, the instructions indicate that paclitaxel nano-
particle composition and/or the platinum-based agent (e.g.
carboplatin) is administered intravenously. In some embodi-
ments, the instructions indicate that paclitaxel nanoparticle
composition and the platinum-based agent (e.g. carboplatin)
are administered intravenously. In some embodiments, the
instructions indicate that the platinum-based agent is carbo-
platin.

In some embodiments, the kit provides a label denoting
(i.e., indicating) that the paclitaxel nanoparticle composition
and the platinum-based agent are indicated for treating indi-
viduals having one or more characteristics of NSCLC
selected from the group consisting of (i) squamous cellular
carcinoma, (ii) differential levels of caveolin-1 (CAV1), (iii)
differential levels of SPARC, (iv) differential levels of
hypoxia markers, (v) differential levels of tumor acidity, (vi)
differential levels of gp60, (vii) differential levels of thymidy-
late synthase (TS), (viii) differential levels of S phase kinase-
associated protein (Skp2), (ix) differential loss of heterozy-
gosity (LOH) of single-nucleotide polymorphism (SNP), (x)
differential Kras mutations, (xi) differential methylation of
promoter region of tumor-related genes, and (xii) differential
albumin uptake.

The containers may be unit doses, bulk packages (e.g.,
multi-dose packages) or subunit doses. For example, kits may
be provided that contain sufficient dosages of paclitaxel as
disclosed herein to provide effective treatment of an indi-
vidual for an extended period, such as any of a week, 8 days,
9 days, 10 days, 11 days, 12 days, 13 days, 2 weeks, 3 weeks,
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4 weeks, 6 weeks, 8 weeks, 3 months, 4 months, 5 months, 7
months, 8 months, 9 months, or more.

Kits may also include multiple unit doses of paclitaxel and
pharmaceutical compositions and instructions for use and
packaged in quantities sufficient for storage and use in phar-
macies, for example, hospital pharmacies and compounding
pharmacies.

Also provided are medicines, compositions, and unit dos-
age forms useful for the methods described herein. In some
embodiments, there is provided a medicine (or composition
or a unit dosage form) for use in treating NSCLC in conjunc-
tion with the platinum-based agent, comprising nanoparticles
comprising paclitaxel and an albumin (such as human serum
albumin) In some embodiments, there is provided a medicine
(or composition or a unit dosage form) for use in treating
NSCLC, comprising nanoparticles comprising paclitaxel and
analbumin (such as human serum albumin) and the platinum-
based agent.

EXEMPLARY EMBODIMENTS

1. A method of treating non-small-cell lung cancer
(NSCLC) in an individual in need thereof, comprising admin-
istering to the individual a) an effective amount of a compo-
sition comprising nanoparticles comprising paclitaxel and an
albumin and b) an effective amount of a platinum-based
agent, wherein the NSCLC is squamous cellular carcinoma.

2. A method of treating NSCLC in an individual compris-
ing administering to the individual a) an effective amount of
a composition comprising nanoparticles comprising pacli-
taxel and an albumin and b) an effective amount of a plati-
num-based agent, wherein treatment is based upon the
NSCLC having one or more characteristics selected from the
group consisting of (i) squamous cellular carcinoma, (ii) dif-
ferential levels of caveolin-1 (CAV1), (iii) differential levels
of SPARC, (iv) differential levels of hypoxia markers, (v)
differential levels of tumor acidity, (vi) differential levels of
gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake.

3. A method of treating NSCLC in an individual provided
that the NSCLC has been found to have one or more charac-
teristics selected from the group consisting of (a) squamous
cellular carcinoma, (b) differential levels of caveolin-1
(CAV1), (c) differential levels of SPARC, (d) differential
levels of hypoxia markers, (e) differential levels of tumor
acidity, (f) differential levels of gp60, (g) differential levels of
thymidylate synthase (TS), (h) differential levels of S phase
kinase-associated protein (Skp2), (i) differential loss of het-
erozygosity (LOH) of single-nucleotide polymorphism
(SNP), (j) differential Kras mutations, (k) differential methy-
lation of promoter region of tumor-related genes, and (1)
differential albumin uptake, the treatment comprising admin-
istering to the individual i) an effective amount of a compo-
sition comprising nanoparticles comprising paclitaxel and an
albumin and ii) an effective amount of a platinum-based
agent.

4. A method of treating NSCL.C, comprising: (a) selecting
an individual having NSCLC, wherein the NSCLC has one or
more characteristics selected from the group consisting of (i)
squamous cellular carcinoma, (ii) differential levels of caveo-
lin-1 (CAV1), (iii) differential levels of SPARC, (iv) differ-
ential levels of hypoxia markers, (v) differential levels of
tumor acidity, (vi) differential levels of gp60, (vii) differential
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levels of thymidylate synthase (TS), (viii) differential levels
of' S phase kinase-associated protein (Skp2), (ix) differential
loss of heterozygosity (LOH) of single-nucleotide polymor-
phism (SNP), (x) differential Kras mutations, (xi) differential
methylation of promoter region of tumor-related genes, and
(xii) differential albumin uptake; and (b) administering to the
individual thus selected 1) an effective amount of a composi-
tion comprising nanoparticles comprising paclitaxel and an
albumin and ii) an effective amount of a platinum-based
agent.

5. A method of assessing whether an individual with
NSCLC will respond to treatment comprising assessing one
ormore characteristics of the NSCLC selected from the group
consisting of (a) squamous cellular carcinoma, (b) differen-
tial levels of caveolin-1 (CAV1), (c) differential levels of
SPARC, (d) differential levels of hypoxia markers, (e) differ-
ential levels of tumor acidity, (f) differential levels of gp60,
(g) differential levels of thymidylate synthase (TS), (h) dif-
ferential levels of S phase kinase-associated protein (Skp2),
(1) differential loss of heterozygosity (LOH) of single-nucle-
otide polymorphism (SNP), (j) differential Kras mutations,
(k) differential methylation of promoter region of tumor-
related genes, and (1) differential albumin uptake, wherein
one or more of the characteristics of the NSCLC indicates the
individual will be responsive to the treatment and the treat-
ment comprises 1) an effective amount of a composition com-
prising nanoparticles comprising paclitaxel and an albumin
and ii) an effective amount of a platinum-based agent.

6. A method of identifying an individual with NSCLC
likely to respond to treatment comprising a) a composition
comprising nanoparticles comprising paclitaxel and an albu-
min and b) a platinum-based agent comprising: (A) assessing
one or more characteristics of NSCLC selected from the
group consisting of (i) squamous cellular carcinoma, (ii) dif-
ferential levels of caveolin-1 (CAV1), (iii) differential levels
of SPARC, (iv) differential levels of hypoxia markers, (v)
differential levels of tumor acidity, (vi) differential levels of
gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake;
and (B) identifying the individual having one or more char-
acteristics of NSCLC selected from the group consisting of (i)
squamous cellular carcinoma, (ii) differential levels of caveo-
lin-1 (CAV1), (iii) differential levels of SPARC, (iv) differ-
ential levels of hypoxia markers, (v) differential levels of
tumor acidity, (vi) differential levels of gp60, (vii) differential
levels of thymidylate synthase (TS), (viii) differential levels
of' S phase kinase-associated protein (Skp2), (ix) differential
loss of heterozygosity (LOH) of single-nucleotide polymor-
phism (SNP), (x) differential Kras mutations, (xi) differential
methylation of promoter region of tumor-related genes, and
(xii) differential albumin uptake.

7. A method for marketing a combination therapy compris-
ing a) a composition comprising nanoparticles comprising
paclitaxel and an albumin and b) a platinum-based agent for
use in a NSCLC individual subpopulation, the methods com-
prising informing a target audience about the use of the com-
bination therapy for treating the individual subpopulation
characterized by the individuals of such subpopulation hav-
ing one or more characteristics of NSCLC selected from the
group consisting of (i) squamous cellular carcinoma, (ii) dif-
ferential levels of caveolin-1 (CAV1), (iii) differential levels
of SPARC, (iv) differential levels of hypoxia markers, (v)
differential levels of tumor acidity, (vi) differential levels of
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gp60, (vii) differential levels of thymidylate synthase (TS),
(viii) differential levels of S phase kinase-associated protein
(Skp2), (ix) differential loss of heterozygosity (LOH) of
single-nucleotide polymorphism (SNP), (x) differential Kras
mutations, (xi) differential methylation of promoter region of
tumor-related genes, and (xii) differential albumin uptake.

8. The method of any one of embodiments 2-7, wherein the
differential levels of hypoxia are differential levels of car-
bonic anhydrase-9 (CA-9) or differential levels of LDH (e.g.,
LDH-5)

9. The method of any one of embodiments 2-7, where the
differential levels of tumor acidity are differential levels of
HIF-1c., differential levels of HIF-2c., or differential levels of
differentiated embryo-chrondrocyte expressed gene 1 (DEC-
D).

10. The method of any one of embodiments 1-9, wherein
the effective amount of the composition comprising nanopar-
ticles comprising paclitaxel and albumin is between about 50
mg/m? and about 125 mg/m>.

11. The method of embodiment 10, the effective amount of
the composition comprising nanoparticles comprising pacli-
taxel and albumin is about 50 mg/m?, about 75 mg/m?, or
about 100 mg/m?>.

12. The method of any one of embodiments 1-11, wherein
the composition comprising nanoparticles comprising pacli-
taxel and albumin is administered weekly.

13. The method of any one of embodiments 1-11, wherein
the effective amount of the platinum-based agent is between
about AUC=2 and about AUC=6.

14. The method of embodiment 13, wherein the effective
amount of the platinum-based agent is AUC=3, AUC=4.5, or
AUC=6.

15. The method of any one of embodiments 1-14, wherein
the platinum-based agent is administered once every three
weeks.

16. A method of treating NSCLC in an individual in need
thereof, comprising administering to the individual (a) an
effective amount of a composition comprising nanoparticles
comprising paclitaxel and albumin; and (b) an effective
amount of platinum-based agent, wherein the effective
amount of the composition comprising nanoparticles com-
prising paclitaxel and albumin is 100 mg/m* administered
weekly and the effective amount of the platinum-based agent
is AUC=6 administered once every three weeks.

17. A method of treating NSCLC in an individual in need
thereof, comprising administering to the individual a) an
effective amount of a composition comprising nanoparticles
comprising paclitaxel and an albumin; b) an effective amount
of'a platinum-based agent, and c¢) thoracic radiation, wherein
the effective amount of the composition comprising nanopar-
ticles comprising paclitaxel and albumin is 40 mg/m® or 60
mg/m? administered weekly, the effective amount of a plati-
num-based agent is AUC=2 administered weekly, and the
thoracic radiation is 33 fractions by either 3D conformal or
intensity-modulated techniques concurrently.

18. The method of any one embodiments 1-17, wherein
paclitaxel in the nanoparticles are coated with albumin.

19. The method of any one of embodiments 1-18, wherein
the nanoparticles in the composition have an average diam-
eter of no greater than about 200 nm.

20. The method of embodiments 19, wherein the nanopar-
ticles in the composition have an average diameter of less than
about 200 nm.

21. The method any one of embodiments 1-20, wherein the
NSCLC is early stage NSCLC, non-metastatic NSCLC, pri-
mary NSCLC, advanced NSCLC, locally advanced NSCLC,
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metastatic NSCLC, NSCLC in remission, recurrent NSCLC,
NSCLC in an adjuvant setting, or NSCLC in a neoadjuvant
setting.

22. The method of any one of embodiments 1-21, wherein
the NSCLC is Occult NSCLC, Stage 0 NSCLC, Stage I
NSCLC, Stage II NSCLC, Stage IIIA NSCLC, Stage I1IB
NSCLC, or Stage IV NSCLC.

23. The method of embodiment 22, wherein the NSCLC is
Stage I1IB NSCLC or Stage IV NSCLC.

24. The method of any one of embodiments 1-23, wherein
the method is first-line therapy.

25. The method of any one of embodiments 1-24, wherein
the composition comprising nanoparticles comprising pacli-
taxel and albumin and platinum-based agent is administered
parenterally.

26. The method of embodiment 25, wherein the composi-
tion comprising nanoparticles comprising paclitaxel and
albumin and platinum-based agent is administered intrave-
nously.

27. The method of any one of embodiments 1-26, wherein
the composition comprising nanoparticles comprising pacli-
taxel and albumin is administered without any steroid pre-
medication and/or without G-CSF prophylaxis.

28. The method of any one of embodiments 1-27, wherein
the composition comprising nanoparticles comprising pacli-
taxel and albumin is administered over 30 minutes.

29. The method of any one of embodiments 1-28, wherein
the platinum-based agent is carboplatin.

30. The method of any one of embodiments 1-29, wherein
the individual is human.

Those skilled in the art will recognize that several embodi-
ments are possible within the scope and spirit of this inven-
tion. The invention will now be described in greater detail by
reference to the following non-limiting examples. The fol-
lowing examples further illustrate the invention but, of
course, should not be construed as in any way limiting its
scope.

EXAMPLES
Example 1

A Randomized, Phase I1I Trial of Nab-paclitaxel and
Carboplatin® Compared with Taxol® and
Carboplatin® as First-line Therapy in Patients with
Advanced Non-Small Cell Lung Cancer (NSCLC)

The clinical study compared disease response (using
RECIST guidelines) of Nab-paclitaxel plus carboplatin
(AUC=6) vs. Taxol® and carboplatin (AUC=6) as first-line
therapy in patients with advanced NSCLC. The clinical study
also compared the frequency of toxicities grades using the
CTCAE; progression-free survival (PFS); patient survival;
duration of response in responding patients; evaluated phar-
macokinetic parameters; and evaluated secreted protein
acidic and rich in cysteine (SPARC) and other molecular
biomarkers in tumor tissue and peripheral blood and deter-
mine their possible correlation with efficacy outcomes.
Treatment Design

This was a controlled, randomized, multicenter, Phase 111
study designed to evaluate the safety/tolerability and anti-
tumor effect of intravenously administered Nab-paclitaxel/
carboplatin combination therapy compared to that of Taxol/
carboplatin combination therapy as first-line therapy in
patients with NSCLC. Patients were randomized into one of
two treatment arms.

Baseline evaluations were performed for all patients to
determine study eligibility. These evaluations were com-
pleted within 28 days of randomization
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The following clinical evaluations were performed at base-
line including: a) medical history (including specific infor-
mation regarding any prior therapy and cardiac abnormality);
b) serum B-hCG pregnancy test (for women of childbearing-
potential only) was conducted to determine patient eligibility
within 72 hours of the first administration of study drug; c)
12-lead ECG; d) collection of blood samples for evaluation of
molecular biomarkers; ) CT scan of chest, liver, and abdo-
men and any other studies required for tumor imaging; f) a
nuclear medicine bone scan were performed at baseline for
any patient with clinical symptoms of possible bone
metastases; g) CT scan of head or brain MRI (if symptomol-
ogy of brain metastasis exist); h) height, weight, and calcu-
lation of BSA; 1) physical examination and ECOG (Zubrod)
performance status scale; j) concomitant medication evalua-
tion (only medications taken within 30 days before the base-
line visit were recorded); k) peripheral neuropathy assess-
ment (physician and patient assessments); 1) vital signs; m)
CBC, differential, and platelet counts; and n) clinical chem-
istry panel (minimally including serum transaminases, biliru-
bin, alkaline phosphatases, glucose, BUN, and creatinine).
The same mode of imaging was used at baseline and through-
out the study. CT image preparation followed the specifica-
tions provided in the RECIST guidelines.

Treatment Phase Evaluations-Patients returned within 7
days of randomization to begin Cycle 1 of study drug dosing.
Visits where response assessments were not performed
occurred within +2 days of the planned visit date. Response
assessments were performed every 6 weeks, at any time dur-
ing the 6 th week. If a dose was missed due to toxicity during
a cycle, that dose was not to be made up and was to be
recorded as a missed dose.

The following evaluations were performed prior to dosing
or on Day 1 of each cycle including: a) physical examination
(on Day 1 of each cycle or within 1 week prior to Day 1 of
each cycle) and ECOG performance status scale; b) collec-
tion of blood samples for evaluation of molecular biomarkers
(Day 1 of Cycles 3, 5, 7, etc); ¢) weight; d) concomitant
medications evaluation; e) peripheral neuropathy assessment
(on Day 1 of each cycle or within 1 week prior to Day 1 of
each cycle); 1) vital signs; g) adverse event evaluation (each
dose); h) CBC, differential, and platelet counts; and 1) clinical
chemistry panel (minimally including serum transaminases,
bilirubin, alkaline phosphatases, glucose, BUN, and creati-
nine).

The following evaluations were performed weekly (Days 8
and 15) during each cycle including: a) concomitant medica-
tions evaluation; b) adverse event evaluation; and ¢) CBC,
differential, and platelet count. CT scans of the chest, liver,
and abdomen and any other studies required for tumor imag-
ing were done every 6 week while on treatment.

End-of-Study Evaluations—An end of study evaluation
was performed when treatment was completed for whatever
cause. Laboratory and clinical evaluations were performed to
assess adverse events at the time treatment was ended.
Patients who had not developed progressive disease prior to
going off treatment had tumor imaging studies performed
every 6 weeks until tumor progression was documented.

End of treatment evaluations included the following: a)
physical examination and ECOG performance status scale; b)
CT scan of chest, liver, and abdomen and any other studies
required for tumor imaging (only if required per the defined
study imaging schedule); ¢) weight; d) concomitant medica-
tions evaluation; ) peripheral neuropathy assessment; f) vital
signs; g) adverse event evaluation; h) CBC, differential, and
platelet counts; and i) clinical chemistry panel (minimally
including serum transaminases, bilirubin, alkaline phos-
phatases, glucose, BUN, creatinine).
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Adverse Event (AE) Follow-Up Evaluations—

Any AE or serious adverse event (SAE) whose onset
occurred between the first dose of study drug to 30 days after
the last study drug or EOS (whichever is later) was collected.
AE follow-up was conducted as follows: a) non-serious AEs,

56
Post-study Follow-up for Patient Survival—

Patient status continued to be evaluated post-study by tele-
phone monthly for 6 months, and then every 3 months there-
after for 12 months (total of 18 months follow-up), to obtain

5 .

other than neuropathy, were followed for 30 days after the post-.study survival data.
patient’s last dose of study drug; b) neuropathy was followed Withdrawal—
until improvement to Grade 1 occurred, at least 3 months had Patients withdrew from this study if any of the following
?Ill?tri)eslfgdZ;thoo?lie:ﬁlﬁ?;]:gernthoerrawor(slilrlj}ﬁg,fglrloﬂvlve-upa'neil(; occurred: a) progressivg disease;. b) development of toxicity
¢)all S AEsy (regardless of relationlsjl}lli to s%u dv dru )p ,Were 10 that was unacceptable in the opinion of the investigator; c)
followed until r%solu tion P Yy drug patient declined to continue therapy; d) if, following the 2nd

Follow-up evaluations .included studies necessary to docu- dgse reduction, there was a feeurrence of Grade 4 neutrope-
ment the resolution or persistence of any unresolved AEs and fua, or glydoth;r hzmatolong toxicity that vAv]aEs G;lade 3 ?iﬁ ’
included, for example: a) physical examination and ECOG or any Lrade > or 5 NONMyelosuppressive Ab, uniess, at the
performance status scale; b) CT scan of chest, liver, and 13 discretion of the investigator, there was evidence of continu-
abdomen and any other studies required for tumor imaging;c) 108 benefitto the patient that outweighed the risk of recurrent
weight; d) concomitant medications evaluation; ) peripheral ~ toXicity: d) initiation of other anticancer therapy; or e) in the
neuropathy assessment; f) vital signs; g) AE event evaluation; 1gvest1gator s judgment, it was in the patient’s best interest to
and h) CBC, differential, platelet count, and clinical chemis- discontinue the study.
try panel. A summary of the study protocol is provided in Table 1.

TABLE 1

Time and Events Schedule

CYCLE1,3.5, etc

AE
Follow-

Post-study

CYCLE 2,4, 6, etc Every 6 Progression/

Assessment Baseline Dayl Day8

Day 15

Dayl Day8 Dayl5 Weeks FEOS“ up? Survival

Informed Consent

Medical History

Serum B-hCG®

Electrocardiogram (ECG)?
Consent to use diagnostic tumor
biopsy for SPARC analysis
Collection of blood samples for
evaluation of other molecular
biomarkers?

PK Sampling (Arm A)

CT Scan of Chest/Liver/Abdomen’
& any other studies required for
tumor imaging

CT Scan of Head or Brain MRI
Bone Scan”

BSA Calculation and Height®
Weight

Physical Examination®; ECOG
status

Concomitant Medication Evaluation
Peripheral Neuropathy Assessment
Vital Signs

Adverse Event Evaluation

CBC, Differential, Platelet Count
Clinical Chemistry Panel
Progression/Survival Follow-up™

LT
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o

||

<!

||

R R
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R R
R R

||
||

— — — X

4EOS = End of Study. When patient came off study, the indicated tests were done. Repeat studies for tumor response only if required per the defined study imaging schedule.
Reporting of AES/SAESs continued through 30 days after the patient discontinued the study drug or EOS, whichever came later. Any AEs/SAESs that began during this time were followed.
Ifthere were no AEs or SAEs ongoing at the EOS visit, follow-up was done by telephone to the patient weekly until 30 days from last dose of treatment.
Pregnancy test required for women of child-bearing potential only. Serum f-hCG pregnancy test was performed to assess patient eligibility within 72 hours of the first administration of

study drug.

PECG was performed at baseline and at any other stage in the cycle as determined to be clinically significant by investigator

Sample for molecular biomarkers were obtained within 2 weeks prior to first administration of study drug (including Day 1 of Cycle 1, prior to administering study chemotherapy). All
subsequent samples were collected on Day 1 of odd numbered cycles (Cycles 3, 5, 7, etc), prior to administration of study drug.

All patients had radiographically documented measurable tumor(s) by RECIST criteria: CT scan of the thorax, abdomen, and liver were performed at baseline, every 6 weeks (at any time
during the 6th week) while on-treatment, and EOS (only if required per the defined study imaging schedule). The method of assessment chosen at baseline to follow tumors should remain

conslstent throughout study duration.
GObtained scans for response assessment every 6 weeks while on-treatment.

Restaglng studies were also to be done at the EOS visit only if required per the defined study imaging schedule, unless there was otherwise clear clinical evidence of progression.

A CT scan of head or brain MRI was performed if symptoms of brain metastasis existed.

/A nuclear medicine bone scan was performed at Baseline for any patient with clinical symptoms of possible bone metastases. All areas identified on the bone scan as possible metastases,
which were inconclusive, then had plain film X-rays done to verify they were indeed metastases. These confirming X-ray studies were only done at Baseline, and did not need to be repeated
at subsequent bone scans. Bone scans were repeated every 12 weeks and at the time an objective response was initially documented or initially conﬁrmed

XBSA was calculated at baseline and recalculated if body weight changed by more than 10% from baseline.

Lon Day 1 of each cycle or within 1 week prior to Day 1 of each cycle.

Mon Day 1 of each cycle or within 1 week prior to Day 1 of each cycle. The occurrence of peripheral neuropathy was reported by the investigator per protocol as an AE or SAE.

Post- study follow-ups provided patient survival. Phone follow-ups were performed monthly for 6 months and every 3 months thereafter for 12 months (total of 18 months follow-up). For
patients who had not yet progressed since the start of the study, progression-free survival follow-up were performed every 6 weeks by repeating studies required for tumor imaging. Bone
scans were conducted every 12 weeks if being used to document non-target lesions.
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Inclusion/Exclusion Criteria

A patient was eligible for inclusion in this study only if all
of the following criteria were met: 1) histologically or cyto-
logically confirmed stage IIIB or IV NSCLC; 2) male or
non-pregnant and non-lactating female, and =18 years of age
(if a female patient is of child-bearing potential, as evidenced
by regular menstrual periods, she must have a negative serum
pregnancy test (f hCG) documented within 72 hours of the
first administration of study drug, and if sexually active, the
patient must agree to utilize contraception considered
adequate and appropriate by the investigator); 3) no other
current active malignancy; 4) radiographically-documented
measurable disease (defined by the presence of at least one
radiographically documented measurable lesion); 5) patients
must have received no prior chemotherapy for the treatment
of metastatic disease (adjuvant chemotherapy permitted pro-
viding cytotoxic chemotherapy was completed 12 months
prior to starting the study); 6) expected survival of >12 weeks;
7) ECOG performance status O or 1; 8) patient had the fol-
lowing blood counts at baseline: a) ANC=1.5x10° cells/L; b)
platelets=100x10° cells/L; and ¢) Hgb=9 g/dL; and 9) patient
had the following blood chemistry levels at baseline: a) AST
(SGOT), ALT (SGPT)=2.5x upper limit of normal range
(ULN) or =50xULN if liver metastases; b) total
bilirubin<ULN, and c) creatinine<1.5 mg/dL.

A patient was ineligible for inclusion in this study if any of
the following criteria applied: 1) evidence of active brain
metastases, including leptomeningeal involvement (prior evi-
dence of brain metastasis permitted only if treated and stable,
off therapy, for at least 1 month); 2) the only evidence of
disease was non-measurable; 3) patient had pre-existing
peripheral neuropathy of Grade 2, 3, or 4 (per CTCAE); 4)
patient received radiotherapy in last 4 weeks, except if to a
non-target lesion only (prior radiation to a target lesion was
permitted only if there had been clear progression of the
lesion since radiation was completed); 5) patient had a clini-
cally significant concurrent illness; 6) patient had received
treatment with any investigational drug within the previous 4
weeks; 7) patient had a history of allergy or hypersensitivity
to any of the study drugs; 8) patient had serious medical risk
factors involving any of the major organ systems such that the
investigator considers it unsafe for the patient to receive an
experimental research drug; or 9) patient was enrolled in any
other clinical protocol or investigational trial that involved
administration of experimental therapy and/or therapeutic
devices.

Dosages and Administration

Patients with NSCLC were randomized into one of 2 treat-
ment arms. Treatment Arm A were assigned for administra-
tion of Nab-paclitaxel/carboplatin and Treatment Arm B were
assigned for the administration of Taxol/carboplatin. There
were approximately 525 intent-to-treat (ITT) patients per
arm.

Nab-paclitaxel or Taxol® was administered in this study
only in combination with carboplatin, i.e., no other additional
chemotherapeutic agents were administered with the study
drug. Patients could not participate in any other clinical pro-
tocol or investigational trial that involved administration of
experimental therapy and/or the use of investigational devices
with therapeutic intent while enrolled in this study.

Supportive care, such as anti-emetic and pain medications,
and erythropoietin could be administered. Concurrent treat-
ment with bisphosphonates was allowed. G-CSF was admin-
istered according to the guidelines described herein.

Patients could continue on treatment in the absence of
progressive disease and unacceptable toxicity as long as their
treating physician felt it was in their best interests to do so. In
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general, assuming adequate tolerability of the regimen, it was
encouraged that patients received at least 6 cycles of treat-
ment to permit adequate evaluation of the treatment regimen.
Patients, who stopped treatment prior to developing progres-
sive disease, were followed without further treatment until
progressive disease was documented or until the treating phy-
sician felt additional treatment was required.

Treatment Arm A (Nab-Paclitaxel/Carboplatin)

During the Treatment Phase, patients randomized to this
arm intravenously received Nab-paclitaxel 100 mg/m>
administered weekly (Days 1, 8 and 15 of each cycle) over
approximately 30 minutes without any steroid premedication
and without G-CSF prophylaxis (unless modified as
described herein) followed by carboplatin at AUC=6 on Day
1 of each cycle, repeated every 3 weeks. Carboplatin was
intravenously infused over 30-60 minutes after the Nab-pa-
clitaxel infusion.

A maximum of two dose reductions were allowed from the
original dose: a) 1st dose reduction: Decreased Nab-pacli-
taxel to 75 mg/m> and carboplatin to an AUC of 4.5 (25%
reduction) and b) 2nd dose reduction: Decreased to Nab-
paclitaxel to 50 mg/m? and carboplatin to an AUC of 3.0 (50%
reduction).

Nab-paclitaxel dosing was not administered at the start of
the study or on Day 1 of a cycle until the absolute neutrophil
count returned to =1.5x10° cells/L. and the platelet count
returned to =100x10° cells/L. For each subsequent weekly
dose of Nab-paclitaxel, patients had an ANC=0.5x10° cells/L
and platelets>50x10° cells/L. If the ANC and platelets were
not adequate for that week’s treatment, the dose was to be
held and resumed the following week, provided the ANC was
20.5x10° cells/L and platelets were >50x10° cells/L. Reduce
subsequent dose only if criteria below were met. Nab-pacli-
taxel was not administered if hepatic function parameters
were out of the range that was established for entry into the
study.

Treatment Arm B (Taxol/Carboplatin)

During the Treatment Phase, patients randomized to this
arm intravenously received Taxol® 200 mg/m* administered
over 3 hours with standard premedication followed by carbo-
platin at AUC=6, repeated every 3 weeks (both drugs given on
Day 1 of each cycle). Carboplatin was infused by IV over
30-60 minutes.

A maximum of 2 dose reductions were allowed from the
original dose: a) 1st dose reduction: Decreased Taxol® to 150
mg/m? and carboplatin to an AUC of 4.5 (25% reduction) and
b) 2nd dose reduction: Decreased to Taxol® 100 mg/m* and
carboplatin to an AUC of 3.0 (50% reduction).

Taxol® and carboplatin were not administered at the start
of each cycle until the absolute neutrophil count returned to
21.5x10° cells/L and the platelet count returned to >100x10°
cells/L. Neither drug was administered at the beginning of a
cycle if hepatic function parameters were out of the range that
was established for entry into the study.

Nab-Paclitaxel

Each single-use 50 mL vial contained 100 mg paclitaxel
and human albumin (HA) as a stabilizer. Each Nab-paclitaxel
vial was reconstituted by using a 50 or 60 cc sterile syringe to
inject 20 mL 010.9% Sodium Chloride Injection or equivalent
into each vial over a period of not less than 1 minute (5 mg/mL
suspension). The use of in-line filters was generally not nec-
essary; if used, in-line filters with pore sizes of <15 microns
(15 um) were not used.

Taxol

See Taxol® package insert (current version of Prescribing
Information is provided in the Study Manual) for description
and formulation. Taxol® (paclitaxel) was diluted in 0.9%
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Sodium Chloride Injection, USP; 5% Dextrose Injection,
USP; 5% Dextrose and 0.9% Sodium Chloride Injection,
USP; or 5% Dextrose in Ringer’s Injection to a final concen-
tration of 0.3 to 1.2 mg/ml. Taxol® was administered
through an in-line filter with a microporous membrane not
greater than 0.22 microns.

Carboplatin

The chemical name for carboplatin is cis-diammine(cy-
clobutane-1,1-dicarboxylate-O,0")platinum(IIl). Carboplatin
lyophilized powder was reconstituted for IV infusion using
the appropriate diluent and volume as directed in the package
insert. Dosing of carboplatin was based on the Calvert for-
mula: carboplatin dose (mg)=(Target AUC)x(GFR+25). For
the purposes of this protocol, the GFR is considered to be
equivalent to the creatinine clearance (calculated by the
method of Cockcroft and Gault, 1976). To calculate dose of
carboplatin (total mg, not mg/m?®): mg carboplatin—(6)x
(CrCl1+25). For obese patients, defined as having a Body Mass
Index (BMI)>30 kg/m2, use lean body weight in kilograms in
the above formula to calculate creatinine clearance, instead of
actual body weight.

Dose Modifications (All Arms)

Rules for Dose Omission—

Day 1 dose missed: If the dose held or missed was to be
given on Day 1 of the next cycle, the next cycle was not
considered to start until the day the first dose was actually
administered to the patient (i.e., D1-D8-D15, X-D1-D8-D15,
etc.). Day 8 dose was missed: Cycle continued per protocol,
with one dose not given (i.e., D1-D8-D15, D1-X-D15,
D1-D8-D15, etc.). Day 15 was administered as per cycle
calendar if counts and chemistries permitted. Day 15 dose
missed: Cycle continued per protocol, with one dose not
given (i.e., D1-D8-D15, D1-D8-X, D1-D8-D15, etc.). Day 1
was administered as per cycle calendar if counts and chem-
istries permitted.

Hematologic Toxicity—

Study drugs were only administered if hepatic function
was within the parameters established in the eligibility crite-
ria. Hepatic toxicity from taxanes could occur but it was
uncommon Therefore, hepatic dysfunction that occurs while
the patient was on study prompted an evaluation to determine
the cause, including the possibility of progressive metastatic
disease and hepatotoxicity from concurrent medications. The
table below provided a guideline for implementing dose
reductions and growth factor treatment for hematologic tox-
icity for both study arms:

TABLE 2

Use of G-CSF and Dose reductions for Hematologic Toxicity

Adverse Event Occurrence Action to be Taken
ANC <500 cells/mm? 1% Oceurrence  Dose reduction to the next
(nadir count) with neu- lower level were required for
tropenic fever >38° C. subsequent cycles once ANC
OR is 21500 cells/mm?>.
Delay of next cycle due 27d Occurrence Dose reduction to the next
to persistent lower level were required for
neutropenia** subsequent cycles once ANC
(ANC <1500 cells/mm?) is 21500 cells/mm?3,
OR
Neutropenia <500
cells/mm3 for >1 week
Thrombocytopenia 15 Occurrence  Dose reduction to next lower
Grade 3 or Grade 4* level; initiation of next cycle
is delayed until platelet count
was 100,000 cells/mm?>.
274 Occurrence Discontinued treatment

*See NCI CTCAE Scale for definition of Grade 3 and Grade 4 events.
**Maximum of 7 days post scheduled Day 1 dose of next cycle.
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Colony Stimulating Factor Administration—

Colony stimulating factors could be given according to
institutional guidelines for the treatment of neutropenic fever
or infections associated with neutropenia.

Hypersensitivity Reactions—

Minor symptoms such as flushing, skin reactions, dyspnea,
hypotension, or tachycardia could require temporary inter-
ruption of the infusion. However, severe reactions, such as
hypotension requiring treatment, dyspnea requiring bron-
chodilators, angioedema or generalized urticaria required
immediate discontinuation of study drug administration and
aggressive symptomatic therapy. Patients who develop severe
hypersensitivity reactions to any of the study drugs were not
re-challenged with the drug. Treatment with the remaining
drug alone continued.

Dose Reductions for Non-hematologic Toxicity—

Table 3 provided a guideline for dose reductions for non-
hematologic toxicity.

TABLE 3

Dose Reductions for Non-hematologic Toxicity

Adverse Event Occurrence Action to be Taken

15 Occurrence
274 Occurrence

Grade 2 or 3
cutaneous toxicity

Interrupted treatment until toxicity
improved to Grade 0 or 1. When
treatment was resumed, reduced by
1 dose level.

Discontinued treatment
Discontinued treatment

3" Occurrence
Grade 4 cutaneous 15 Occurrence
toxicity
Grade 3 mucositis or
diarrhea

1% Occurrence
274 Occurrence

Interrupted treatment until toxicity
improved to Grade 0 or 1. When
treatment was resumed, reduced by
1 dose level.

Discontinued treatment
Discontinued treatment

3" Oceurrence
Grade 4 mucositis or 1% Occurrence
diarrhea
Any other Grade 3 or 1¥ Occurrence
4 non-hematologic 2" Occurrence
toxicity excluding
alopecia

Interrupted treatment until toxicity
improved to Grade 0, 1 or 2.* When
treatment was resumed, reduced by
1 dose level.

39 Discontinue treatment

Occurrence

*This decision depended upon the type of non-hematologic toxicity seen and which course
was medically most sound in the judgment of the physician investigator.

Peripheral Neuropathy—

Treatment was withheld in patients who experienced
=Grade 3 peripheral neuropathy. Treatment could resume at
the next lower dose level (see Dose Reductions above) in
subsequent cycles after the peripheral neuropathy improves
to =Grade 1. The time to resolution to Grade =<1 was the
adverse event duration used for adverse event reporting.

Cutaneous Toxicity—

Patients who developed Grade 2 or 3 cutaneous toxicity
had their dose reduced by 1 dose level. Ifthe patient continued
to experience these reactions, despite dose reduction, treat-
ment was discontinued. Patients who develop Grade 4 cuta-
neous toxicity had treatment discontinued.

Gastrointestinal Toxicity—

If Grade 3 mucositis or diarrhea occurred, study drug was
withheld until resolution to =Grade 1, then reinstituted at the
next lower dose level (see Dose Reductions). Patients who
develop Grade 4 mucositis or diarrhea had treatment discon-
tinued.

Other Toxicities—

If toxicities were =Grade 2, the toxicity was managed
symptomatically if possible, and the patient re-treated with-
out dose reduction. Iftoxicities were =Grade 3, treatment was
withheld until resolution to Grade 0, 1 or 2, or baseline if
baseline was greater than Grade 1, then reinstituted, if medi-
cally appropriate, at the next lower dose level (see Dose
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Reductions). Recurrence of a Grade 3 or 4 toxicity following
2 dose reductions necessitated discontinuation of treatment.

Dose Delays—

Patients whose next treatment was delayed for =3 weeks
due to persistent toxicity had subsequent doses reduced by 1
dose level.

Discontinuation from Study—

If an adverse event that required dose reduction recurred
after the dose had been reduced twice, the patient generally
had treatment discontinued unless, at the discretion of the
investigator, there was evidence of continuing benefit to the
patient that outweighed the risk of recurrent toxicity.
Efficacy Endpoints

The primary efficacy endpoint was the percentage of
patients who achieve an objective confirmed complete or
partial response based on the blinded radiological review
using RECIST response guidelines. Key secondary efficacy
endpoints included a) progression tree survival (PFS); b)
patient survival; ¢) percentage of patients with stable disease
for =16 weeks or confirmed complete or partial response (i.e.,
disease control rate); d) duration of response in responding
patients; and e) correlation of SPARC and other molecular
biomarkers with efficacy outcomes.

Tumors were assessed in the study by imaging studies
every 6 weeks during therapy (at any time during the 6th
week). For patients who have not progressed by end-of-treat-
ment, repeat imaging was performed every 6 weeks until
tumor progression is documented. Secondary analyses
included progression-free survival, duration of response in
responding patients, disease control rate and patient survival.
Safety and tolerability were monitored through reporting of
adverse events and serious adverse events, laboratory abnor-
malities, and incidence of patients experiencing dose modi-
fications, dose interruptions, and/or premature discontinua-
tion of study drug. Patients were considered responders if
they achieved an objective complete or partial response
according to RECIST guidelines. Patients who discontinue
early from the study or who are randomized but do not receive
treatment were not replaced.

Measurable and Non-Measurable Lesion

The definition of a measurable lesion at baseline was
dependent on the technical factors of the imaging studies that
were used to evaluate the patient. The recommendations for
the imaging parameters were based on the American College
of' Radiology (ACR) Practice Guidelines and Technical Stan-
dards. The proposal for modifying the size of measurable
lesions at baseline to two (2) times the reconstruction interval
of the baseline/screening studies was consistent with the
RECIST definition for a measurable lesion. Lesions that
could be accurately measured in at least one (1) dimension
with the longest diameter (LD)=twenty (20) mm with con-
ventional techniques when the conventional scans were per-
formed with a reconstruction interval of ten (10) mm or less
were measurable lesions. Lesions that could be accurately
measured in at least one (1) dimension with the longest diam-
eter (LD) being two (2) times the reconstruction interval (RI)
of the spiral CT scan. The minimum size of a measurable
lesion is ten (10) mm. The definition for target disease did not
change and was determined on the basis of the baseline scan.

All other lesions that did not meet the criteria for measur-
able disease as described above as well as other truly non-
measurable lesions, were considered non-measurable.

Target and Non-Target Lesion Response

Response at each time point was assessed as a combination
of'the target and non-target responses as well as the presence
of new lesions.
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Up to ten (10) target lesions, a maximum of five (5) per
organ, were chosen for measurement over the course of the
study. The distribution of these target lesions was represen-
tative of the subject’s overall disease. Target lesions were not
chosen from a previously irradiated area unless lesions in
those areas had documented progression. Target lesions were
measurable at baseline. For any target lesion at any time point,
measurements were taken and recorded unidimensionally.
The longest dimension of each target lesion was measured
and recorded. The longest dimension of the target lesions was
summed to obtain the Sum of the Longest Diameters (SLD).
The baseline SLD was used as reference to further character-
ize the objective tumor response of the target lesions. For the
consideration of progressive disease, the nadir of the SLD for
the target lesions was used as reference.

For cases where there was no target lesion identified, tumor
assessment for progression was done based on non-target
lesion assessments or the development of new lesions.
Response (PR or CR) and SD was not assessed in subjects
where target lesions were not identified at baseline.

The following conventions were applied in selecting target
lesions in patients who have received prior radiation therapy:
a) prior axillary radiation (i.e., prior radiation history includ-
ing the term “axilla”, “axillary” or other related term(s)) did
not preclude the selection of measurable lesions in the chest
wall or thorax as target lesions); b) prior breast (i.e., prior
radiation history including the term “breast”) or chest wall
radiation (i.e., prior radiation history including the term
“chest wall” or other related term(s)) precluded the selection
of chest wall lesions as target disease for chest wall lesions
ipsilateral to the site of the chest wall radiation; ¢) prior bone
radiation (e.g., vertebral, rib, pelvis, femur, etc.) did not pre-
clude the selection of measurable lesions in adjacent struc-
tures unless signs of radiation injury were evident (e.g., scar-
ring); and d) prior soft tissue radiation (e.g., supraclavicular
radiation, radiation of internal mammary lymph nodes, etc.)
precluded the selection of measurable disease in the site of
radiation unless the lesions were new since radiation was
completed.

All of the sites of disease present at baseline not classified
as target lesions were classified as non-target lesions. Non-
target lesions were qualitatively assessed at each subsequent
time point. Examples of non-target lesions included: a) all
bone lesions, irrespective of the modality used to assess them;
b) leptomeningeal disease; ¢) lymphangitis of the skin or
lung; d) cystic lesions; e) irradiated lesions that have not
shown progression; f) measurable lesions beyond the maxi-
mum number of 10; g) groups of lesions that are small and
numerous; and h) pleural effusion/pericardial effusion/as-
cites.

Unequivocal new lesions were those that were not present
at baseline. At each time point, the presence of new lesions
was determined. New multi-focal or miliary disease of any
size were considered a new lesion. Lesions that were encoun-
tered (subsequent to the baseline) in anatomic locations that
were not scanned at baseline were considered new lesions and
represented progressive disease. Lesions that were present,
which subsequently resolved and then recurred, were consid-
ered new lesions and represented progressive disease.

Response

Response was determined according to Response Evalua-
tion Criteria in Solid Tumors (RECIST) guidelines. Therasse
P. et al. J Natl Cancer Inst. 2000, 92:205-216. The study
employed RECIST guidelines with adjustments based on
current practices of the medical community. The charter of
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the blinded radiological review which was conducted by Icon
Medical Imaging outlines the modifications to the original
RECIST guidelines.

Antitumor response was defined as the percent of patients
who achieved an objective confirmed response (complete or
partial response). Disease control rate (SD for at least 16
weeks or confirmed CR or PR) also was reported. The pri-
mary efficacy endpoint was the percentage of patients who
achieve an objective confirmed complete or partial response
based on a blinded radiological assessment of response.
Superiority of Nab-paclitaxel/carboplatin to Taxol/carbopl-
atin was established when the lower bound of the 95.1% CI of
pA/pT>1.0. In addition to the ratio of response rates (pA/pT)
and it’s 95.1% CI, the following were presented for each
treatment regimen: sample size, overall rate response, and
95% CI of the response rate. Treatment regimen comparison
of response rates were tested using the chi-square test.

Percentage change in SL.D was evaluated by the following
formulae: 1) when determining complete response or partial
response: ((Post value-Baseline value)/Baseline value)x100
and 2) when determining progressive disease: (Post value—
Nadir value since treatment started)/(Nadir value since treat-
ment started)x100.

The following definitions were used to evaluate response
based on target lesions at each time point after baseline:
Complete Response (CR): Disappearance of all target
lesions. Partial Response (PR): At least a 30% decrease in the
SLD of target lesions, taking as reference the baseline SLD.
Stable Disease (SD): Neither sufficient shrinkage of target
lesions to quality for PR, nor sufficient increase to qualify for
PD, taking as reference the nadir SLD since the treatment
started. Progressive Disease (PD): At least a 20% increase in
the SLD of target lesions, taking as reference the nadir SLD
recorded since the treatment started, or, the presence of one or
more new lesions. Unable to Evaluate (UE): A target lesion
present at baseline which was not measured or which was
unable to be evaluated leading to an inability to determine the
status of that particular tumor for the time point in question. If
the SLD cannot be determined at a time point, and the rules
for PD do not apply, a response of CR, PR or SD could not be
assigned for that time point and the time point response was
UE. Not Applicable (NA): No target lesions were identified at
baseline. Patients with no target lesions identified at baseline
could not be assessed for response. These patients were
assessed for progression only. Not Done (ND): Scans were
not performed at this time point to evaluate the target lesions.

Each non-target lesion was qualitatively evaluated at each
time point. Response of each lesion at each time point was
assessed with respect to the baseline status. Progression was
assessed with respect to nadir size of the non-target lesions.
The overall non-target lesion response for each time point
was assessed as the worst case for the non-target lesions for
that particular time point. If a non-target lesion was classified
as UE/ND, the non-target response was UE/ND unless pro-
gression was identified in the available non-target lesions.
Response assessments were defined as follows: Complete
Response (CR): Disappearance of all non-target lesions.
Stable Disease (SD): The persistence of one or more non-
target lesions not qualifying for CR or PD. Progressive Dis-
ease (PD): The “unequivocal progression” of existing non-
target lesion(s) or appearance of one or more new lesion(s)
was considered progressive disease. If PD for the subject was
to be assessed for a time point based solely on the progression
of'non-target lesion(s), then additional criteria are required to
be fulfilled. In this instance, the lesion(s) upon which the
assessment of PD was being made must be retrospectively
assessed from baseline (or the nadir) and compared to the
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time point in question. PD of non-target lesion(s) in this
instance was assessed when the SLD of the lesion(s) had
increased by 20% or greater and the lesion(s) measured
greater than or equal to 10 mm in longest dimension (L.D) at
the time of progression. Ifthe nontarget lesion(s) did not meet
the quantitative criteria as described, they were not assessed
as having progressed. For pleural fluid, ascites, pericardial
effusions and other fluid collections, progression was
assessed in an otherwise stable or responding subject when
the increase in the fluid was estimated to be greater than 500
cc, and was not attributable to a benign cause identified radio-
graphically. Unable to Evaluate (UE): Any non-target lesion
present at baseline which was not measured or was unable to
be evaluated leading to an inability to determine the status of
that particular tumor for the time point in question. Not Appli-
cable (NA): No non-target lesions were identified at baseline.
Not Done (ND): Scans were not performed at this time point
to evaluate the non-target lesions.

Disease control rate (SD for =16 weeks or confirmed CR or
PR) was analyzed in the same manner as objective response.

Progression Free Survival

The final analysis for PFS was conducted once 70% of
patients had an event of disease progression or death (for any
cause). This was equivalent to 735 events which provides
85% power with a two-sided Type 1 error of 0.049 to detect a
Nab-paclitaxel/carboplatin to Taxol/carboplatin hazard ratio
(HRA/T) of 0.80.

PFS was analyzed using Kaplan-Meier methods. PFS was
defined as the time from the day of randomization to the start
of disease progression or death (for any cause), whichever
occurs first, based on the blinded radiological review assess-
ment of response. PFS for patients who achieved an objective
confirmed complete or partial response was presented as a
measure of duration of response.

Patients who did not have disease progression or have not
died were censored at the last known time that the patient was
progression free. In the event that palliative radiotherapy or
surgery at lesion sites occurs, the patient was censored at the
last assessment without documented progression prior to the
date of radiotherapy or surgery. In follow-up, patients who
began new anti-cancer therapy (other than radiotherapy) prior
to documented progression were censored at the last assess-
ment where the patient was documented as progression free.

To assess the impact on PFS of response assessments not
occurring at the regularly scheduled assessment times, the
frequency of these unscheduled/off-scheduled assessments
was presented for each treatment regimen. In addition, a
confirmatory sensitivity analysis was performed where
patients with events and censorings that occur at a time other
than the regularly scheduled assessment, had PFS time based
on the date of the next regularly scheduled assessment rather
than the actual off-schedule date. To assess the impact of a
single missed response assessment prior to a visit with docu-
mented disease progression, the frequency of missed
response assessments was presented by treatment regimen. In
addition, two confirmatory sensitivity analyses were con-
ducted. In the first sensitivity analysis, these patients were
censored at the last visit where the patient was documented to
be progression free. In the second sensitivity analysis, these
patients were considered to have progressed at the time of the
missed response assessment.

The Nab-paclitaxel/carboplatin to Taxol/carboplatin haz-
ard ratio (HRA/T) and it’s 95.1% CI for PFS were evaluated.
The following also were evaluated for each treatment regi-
men: sample size, number and percentage of patients with
disease progression or death, median PFS, and a 95% CI for
the median PFS. The Kaplan-Meier curve for PFS was evalu-
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ated for each treatment regimen and differences in the curves
were tested using the log-rank test.

Patient Survival

The final analysis for patient survival was conducted once
70% of patients had died. This was equivalent to 735 deaths
which provides 85% power with a two-sided Type 1 error of
0.049 to detect a Nab-paclitaxel/carboplatin to Taxol/carbo-
platin hazard ratio (HRA/T) of 0.80. Patient survival was
defined as the time from the day of randomization to patient
death (for any cause). Patient survival was analyzed in a
similar manner to PFS.

Safety/Tolerability Endpoints

The safety/tolerability endpoints were the incidence of
treatment-emergent AHEs and SAFEs, laboratory abnormalities,
and incidence of patients experiencing dose modifications,
dose interruptions, and/or premature discontinuation of study
drug.

AEs occurring during the study were graded according to
the NCI Common Terminology Criteria for Adverse Events
v3.0 (CTCAE) (see http://ctep.cancer.gov/reporting/ctc.
html), where applicable. AEs that were not included on the
toxicity scale were designated as Grade 1=mild, Grade
2=moderate, Grade 3=severe, Grade 4=life-threatening, and
Grade 5=death. AEs that were determined not to be possibly,
probably, or definitely related to study drug did not require
further evaluation but were recorded. Study medications
could be interrupted for an AE at the discretion of the inves-
tigator. Patients requiring toxicity management were
assessed and evaluated at least weekly as indicated by the
severity of the event.

According to the NCI CTCAE system of adverse event
grading, laboratory values of Grade 3 or 4 were described as
“severe” or “life-threatening.” For example, a neutrophils
count<500/mm3 would meet laboratory criteria as Grade 4
(“life-threatening™). This description was not always synony-
mous with the assessment of the “serious” criteria of an AE as
“life threatening”. Definition of AE and SAE are provided
herein.

In order for AEs to be considered serious by “life-threat-
ening” criteria, it was medically judged as possessing “an
immediate risk of death from the event as it occurred,” not
because of the theoretical potential for life-threatening con-
sequences. In the case of a neutrophil count<500/mm3, the
AE would be captured as an AE of Grade 4 neutropenia, but
it was not automatically considered a SAE unless the inves-
tigational physician determined this represented an immedi-
ately life-threatening event for the patient. Specifically,
uncomplicated Grade 4 neutropenia was not reported as a
SAE. Neutropenia associated with fever, infection, or hospi-
talization was reported as a SAE.

Difference between Nab-paclitaxel/carboplatin and Taxol/
carboplatin were compared using the Cochran-Mantel-Haen-
szel test.

Patients in the treated population were followed for the
development of AEs from study drug initiation through the
end of study or 30 days after the end of treatment, whichever
was longer. Only patients with clear documentation that no
study drug was administered could be excluded from the
treated population.

Peripheral neuropathy (PN) (sensory or motor) was
reported by grade according to the NCI CTCAE. When the
grade ofthe PN changes (i.e., increases or decreases), the stop
date on the existing AE should be entered and a new AE
started, reflecting the new grade.

Pharmacokinetic Endpoints

PK measurements of Nab-paclitaxel were taken around the

0.25,3.5, and 24 hr post-infusion-end time points for patients
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randomized to receive Nab-paclitaxel/carboplatin in Russia,
Ukraine, the United States, and Canada (approximately 100
patients). The pharmacokinetic parameters were the maxi-
mum plasma drug concentration (C.), the area under the
plasma concentration versus time curve (AUC and AUC,, ),
the half-life of the apparent terminal portion of the concen-
tration versus time curve (T, ), the total body clearance (CL),
and the volume of distribution (V).

A sparse pharmacokinetic (PK) sampling method coupled
with three-compartment model analysis was used to deter-
mine the PK parameters. The AUC is an important indicator
of drug availability or the total amount of metabolite present.

To assess the relationship between drug exposure and
safety, the correlation of nadir ANC with PK parameter esti-
mates (e.g. absolute AUCinf) was evaluated using a linear
regression analysis with an effect for PK parameter in the
model. Transformation of nadir ANC data was considered if
these data were non-normally distributed. To assess the rela-
tionship between drug exposure and efficacy, the correlation
of objective confirmed response (based on blinded radiologi-
cal review) with PK parameter estimates was evaluated using
alogistic regression analysis with an effect for the PK param-
eter in the model. To assess the relationship between drug
exposure and biomarkers, the correlation of each biomarker
with PK parameter estimates was evaluated using a logistic
regression analysis with an effect for the PK parameter in the
model for biomarkers with binary outcomes and was evalu-
ated using a linear regression analysis with an effect for PK
parameter in the model for biomarkers with a continuous
outcomes.

Laboratory Assessments

Hematology Parameters—

To investigate the maximal degree of myelosuppression,
the CTCAE grade for WBC, ANC, platelet count, and hemo-
globin concentration were summarized by the most severe
grade for the first cycle of therapy and by the most severe
grade anytime during therapy for each treatment regimen;
testing of treatment regimen differences were performed
using the CMH test. The incidence of patients with CTCAE
hematology values of Grade 3 or 4 that occurred after the first
dose of study drug was presented for each group. Data for
patients with Grade 3 or 4 hematology values were listed.

Clinical Chemistry—

Liver and renal functions were summarized using the
CTCAE for ALT, AST, total bilirubin, and creatinine. The
number and percentage of patients who have each CTCAE
grade were summarized by the most severe grade for the first
cycle of therapy and by the most severe grade anytime during
therapy for each treatment regimen; testing of treatment regi-
men differences was performed using the CMH test. The
incidence of patients with CTCAE chemistry values of Grade
3 or 4 that occurred after the first dose of study drug was
presented for each group. Data for patients with Grade 3 or 4
chemistry values were listed.

Evaluation of Molecular Biomarkers

Tumor biomarkers (mRNA and DNA) were studied to
assess prognostic utility in identifying responders and non-
responders in both treatment arms. Molecular biomarkers
were assessed on archival paraffin-embedded (PE) tumor tis-
sue of patients entered into the trial. Blood samples for the
evaluation of molecular biomarkers were collected within
two weeks prior to starting treatment, and then every other
cycle (Day 1 of Cycles 3, 5, 7, etc.). If patients participated in
both the pharmacokinetic sampling and the optional biomar-
ker blood collection, the baseline blood draw for the biomar-
kers was performed at least 2 days prior to Day 1 in order to
reduce the amount of blood drawn with each venipuncture.
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Approximately 25 mL of blood was collected at each sam-
pling point for molecular biomarker evaluations.

These biomarkers will include both RNA and DNA analy-
sis performed using PCR based quantitative assays. For DNA
biomarkers, loss of heterozygosity (LOH) of single-nucle-
otide polymorphism (SNP), Kras mutation, and methylation
of promoter region of tumor-related genes were examined for
both tumor tissue and blood. The expression of molecular
biomarkers such as SPARC in PE tumor tissues were assessed
for mRNA expression and specific epigenetic (promoter gene
methylation) status to determine its potential clinicopatho-
logical utility related to treatment with Nab-paclitaxel. The
objective was to assess specific tumor-related genes for up
and down regulation and to identify specific gene expression
patterns or specific biomarkers that relate to treatment
response and disease outcome. In addition, PE tissue sections
were obtained from tumor biopsy for immunohistochemistry
(IHC) to assess SPARC and for molecular tumor biomarker
validation. Tissues were collected from both randomized
arms of the trial. Tumor tissue that was available from biopsy
was used. Additional procedures will not be performed for the
purpose of obtaining tumor tissue for molecular biomarker
analyses.

In addition, blood biomarkers that have shown prognostic
utility in monitoring patients during treatment [circulating
tumor cells (CTC) and circulating DNA (cDNA)] were
assayed. These assays may provide an alternative approach to
better predict metastatic disease recurrence, disease response,
and aid in the disease management of lung cancer patients.
For the testing of these biomarkers, patients were requested to
provide an additional volume of blood (approx. 25 mL) at
baseline and on Day 1 of every other cycle thereafter, at the
time of routine sampling for blood counts and chemistries
(see schedule of events).

Tumor samples were collected from patients treated on this
study to obtain preliminary data on a potential correlation
between SPARC expression and response to combined
therapy with Nab-paclitaxel/Carboplatin or Taxol/Carbopl-
atin. Inthose cases where tumor samples from patients treated
on this study were available, tumor samples were submitted to
a central laboratory for SPARC analysis. Samples were run
blinded to the treatment assignment and to the response the
patient had to treatment.

The correlation of SPARC and other molecular biomarkers
with efficacy outcomes was analyzed. The following analyses
were performed for each treatment regimen. Descriptive sta-
tistics were used to summarize biomarkers for responders
versus non-responders. Continuous measures were summa-
rized by sample size, mean, median, S.D., minimum, and
maximum values. Categorical measures were summarized by
number and percentage of patients in each category. To assess
relationship between objective tumor response and biomark-
ers, a logistic regression analysis was performed with an
effect for biomarker in the model. Relationship with disease
control was analyzed in a similar manner To assess the rela-
tionship of PFS with biomarkers, a Cox regression analysis
was used with an effect for biomarker in the model. In addi-
tion, for SPARC and other biomarkers with binary measures,
PFS was summarized by median PFS time (including 95%
CI) for each biomarker category along with the hazard ratio
(including 95% CI). The Kaplan-Meier curve for PFS was
presented graphically for each biomarker category and dif-
ferences in the curves were tested using the log-rank test.
Results

Baseline and histologic characteristics were well balanced
in the two arms. Dose intensity of paclitaxel was higher in the
Nab-paclitaxel/Carboplatin v. Taxol/Carboplatin arm (82 vs.
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65 mg/m?/wk). Nab-paclitaxel/Carboplatin overall response
rate (ORR) was superior to Taxol/Carboplatin both by inde-
pendent radiologic review (IRR) (33% vs. 25%, P=0.005), a
31% improvement, and by investigator review (37% vs. 30%,
P=0.008), a 26% improvement. Analysis by histology
revealed significantly improved ORR for Nab-paclitaxel/Car-
boplatin vs. Taxol/Carboplatin in squamous cell carcinoma
patients (41% vs. 24%, P<0.001, IRR), a 67% improvement,
and Nab-paclitaxel/Carboplatin was as effective as Taxol/
Carboplatin in nonsquamous cell carcinoma patients (ORR
26% vs. 25%). Nab-paclitaxel/Carboplatin was well toler-
ated, with significantly improved safety profile vs. Taxol/
Carboplatin despite the higher cumulative paclitaxel dose
delivered (1442 mg/m? vs. 1131 mg/m?) without premedica-
tion:

Nab-paclitaxel/ Taxol/
Carboplatin Carboplatin

Statistically significant events n=>514 n=>524 P-value
G =3 Nonhematologic, n (%)

Neuropathy 15 (3) 56 (11) <0.001
Myalgia 1 (<) 10 (2) 0.011
Arthralgia 0 8 (2) 0.008
G 4 Hematologic, n (%)

Neutropenia 49 (11) 98 (22) <0.001
Thrombocytopenia 23 (5) 5 (1) 0.001
Anemia 21 (5) 4 (D) 0.001

Nab-paclitaxel/Carboplatin significantly improved ORR
and safety profile vs. Taxol/Carboplatin as first-line therapy
for advanced NSCLC. Nab-paclitaxel/Carboplatin was espe-
cially active in the difficult to treat squamous cell carcinoma
subset, which may in part be attributed to increased intratu-
moral Nab-paclitaxel/Carboplatin delivered via the gp60-
CAV1 pathway in squamous carcinoma cells (Yoo et al. Lung
Cancer. 2003 42:195-202) with aberrant CAV1 overexpres-
sion.

Example 2
Treatment of Lung Cancer

This example provides results from a phase 3 trial which
studied the efficacy of Abraxane® (Nab-paclitaxel or nab-P)
vs Taxol® (P) in combination with carboplatin (nab-PC v.
PC) in advanced non-small cell lung cancer (NSCLC) of all
histologic types.

Methods: First-line Stage IIIB or IV NSCLC pts (ECOG
0/1) were randomized to C AUC6 q3w and either nab-P 100
mg/m2 weekly without premedication (n=521) or P 200
mg/m2 once every three weeks with premedication (n=531).
Primary endpoint: ORR by independent radiologic review
(IRR).

Results: Baseline and histologic characteristics were well
balanced. Dose intensity of paclitaxel was higher in nab-PC
vs PC (82 vs 65 mg/m2/wk). nab-PC was superior to PC both
by IRR (33% vs 25%, P=0.005), a 31% improvement (1.313
response ratio (RR), 95% CI: 1.082, 1.593), and by investi-
gator review (37% vs 30%, P=0.008), a 26% improvement
(1.259 RR, CI: 1.060, 1.496). Histologic analysis showed
significantly improved ORR for nab-PC vs PC in squamous
cell carcinoma (SQC) pts (41% vs 24%, P<0.001, IRR), a
67% improvement (1.669 RR, CI: 1.262, 2.208). nab-PC was
as effective as PC in non-SQC pts (ORR 26% vs 25%).
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nab-PC was well tolerated, with significantly improved safety
profile vs PC despite higher paclitaxel dose delivered (1338
vs 1100 mg/m?2).

nab-PC PC

Statistically significant events n=>514 n=>524 P-value
G =3 Nonhematologic, n (%)

Neuropathy 15 (3) 56 (11) <0.001
Myalgia 1 (<1) 10 (2) 0.011
Arthralgia 0 8 (2) 0.008
G 4 Hematologic, n (%)

Neutropenia 49 (11) 98 (22) <0.001
Thrombocytopenia 23 (5) 5 (1) 0.001
Anemia 21 (5) 4 (D) 0.001

Conclusions: nab-PC significantly improved ORR and
safety profile vs PC as first-line therapy for advanced
NSCLC. nab-PC was especially active in the SQC subset,
which may in part be attributed to the aberrant CAV1 over-
expression in squamous carcinoma cells (Yoo 2003) and the
high intratumoral accumulation of nab-P via the gp60-CAV1
pathway.

Example 3

A Phase I/1I Trial of Nab-docetaxel in Patients with
Hormone-refractory Prostate Cancer

The clinical study determined the maximum tolerated dose
(MTD) and dose-limiting toxicities (DLTs) of Nab-docetaxel
given every 3 weeks; characterized the toxicities of Nab-
docetaxel; and determined the pharmacokinetic parameters
for Nab-docetaxel when given on an every-3-week schedule.
The study also evaluated the efficacy of Nab-docetaxel in this
patient population.

Treatment Design

This Phase I study determined the MTD and DLT of Nab-
docetaxel administered every 3 weeks. The starting dose of
Nab-docetaxel was chosen based upon nonclinical data and
the experience with solvent-based docetaxel.

Dosing escalation schedule (Nab-docetaxel administered
on Day 1 of an every-3-week cycle): the dosages included
were 30, 45, 60, 75, 100, 125, 150, 175, and 200 mg/m>.

Three patients were enrolled at each dose level, starting at
doselevel 1. Ifno DLT was observed, 3 patients were enrolled
at the next dose level. If 1 DLT was observed, the dose level
was expanded to up to 6 patients. If 2 DLTs were observed at
a given dose level, the MTD had been exceeded. The dose
level below was expanded to a total of 6 patients, and if <1 out
of 6 patients experience a DLT at this dose level, this was
defined as the MTD. All patients at a given dose level com-
pleted one cycle of therapy before patients were enrolled at
the next dose level. In the Phase II portion of the study, up to
an additional 35 patients were enrolled at the MTD, for a
maximum of 41 patients at that dose level (including 6
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patients from the Phase I portion of the study). The maximum
total number of patients treated in this study was 77 patients.

The Phase II MTD had established at 75 mg/m>.

Patients continued on treatment until they experience pro-
gressive disease or unacceptable toxicity, withdraw consent,
ortheir physician feels it was no longer in their best interest to
continue on treatment. Each cohort received 1 cycle of treat-
ment prior to dose escalation.

A DLT was defined in this study as any Grade 3 or 4
treatment-related non-hematological toxicity using the
National Cancer Institute Common Terminology Criteria for
Adverse Events (NCI CTCAE) (excluding nausea and vom-
iting); Grade 3 or 4 nausea or vomiting that occurs despite
treatment; Grade 4 thrombocytopenia or anemia of any dura-
tion and Grade 4 uncomplicated neutropenia (i.e. without
fever or infection) lasting >7 days. Neutropenia associated
with fever or infection was considered to be a DLT, regardless
of duration, or any Grade 3 hematologic toxicity requiring
treatment delay beyond 3 weeks. DLTs were determined in
Cycle 1 for the purposes of dose escalation and determining
MTD.

The study consisted of the following phases (See Time and
Events Schedule):

Baseline evaluations (imaging scans were performed

within 28 days of the initiation of study drug dosing).

Treatment: Therapy continued in the absence of disease
progression (based on PSA evaluation, tumor response,
and radionuclide bone scans) and unacceptable toxicity.

PSA Evaluations: Patients had PSA evaluations done on
Day 1 of each cycle. Caveolin-1 levels was measured on
Day 1 of each cycle.

Tumor Response Assessments: Patients were evaluated for
complete response (CR), partial response (PR), stable
disease (SD), or progressive disease (PD) every 12
weeks or at the time of PSA progression or the develop-
ment of new symptoms, until disease progression.
Tumor response was evaluated using RECIST Criteria.

Pharmacokinetic Sampling—Cycle 1 of Phase 1 only.
Parameters determined included volume of distribution,
terminal half-life, C AUC,,; and plasma clear-
ance.

End-of-Study (EOS) Evaluation: At the time patients were
removed from study, laboratory and clinical evaluations
to assess AEs were performed. Radiologic studies for
antitumor response were repeated if they have not been
done within the previous 28 days.

Adverse Event Collection and Follow-up—Any AE whose
onset occurred between the first administration of study
drug to 30 days after the last dose of study drug, which-
ever was later, were collected.

Disease Progression Follow-up: Patients who have not had
progressive disease by the EOS evaluation continued to
have PSA evaluations taken every 3 weeks and tumor
response assessments conducted every 12 weeks until
progressive disease (based on PSA evaluation or tumor
response) was documented.

Table 4 provides a summary.

maxs tma_xs

TABLE 4

Time and Events Schedule

Every PFS

Each Cycle 12 AE Follow-
Assessment Baseline Dayl Day8 Dayl5 weeks FEOS? Resolution® Up
Informed Consent X — — — — — _ _
Medical History XN — — — _ _ _ -
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TABLE 4-continued

Time and Events Schedule

Every PFS
Each Cycle 12 AE Follow-

Assessment Baseline Dayl Day8 Dayl5 weeks FEOS? Resolution® Up
CT or MRI Scan of Chest/Pelvis/Abdomen® & X — — — X< xP — X
any other studies required for tumor imaging
Chest X-Ray X — — — X — — —
Bone Scan X — — — X xP — —
CT Scan or MRI of Head (if clinically X — — — — — — —
indicated)®
PSA and Caveolin-1 x¥ xF — — — X — X¢
BSA Calculation and Height® XN — — — — — — —
Weight/Zubrod Performance Status XN XF — — — X X —
Physical Examination b'ad bl — — — X X —
Concomitant Medication Evaluation b'ad X — — — X X —
Concomitant Procedures Evaluation — X — — — X X —
Peripheral Neuropathy Assessment (physician XN XF — — — X X —
and patient)
Vital Signs (Temperature, Pulse Rate, b'ad b — X X —
Respiratory Rate and Blood Pressure)
Adverse Event Evaluation” — X — — — X X —
CBC, Differential, Platelet Count™ XN XF X X — X X —
Clinical Chemistry Panel XN XF — — — X X —
Study Drug Administration” — X — — — — — —

4E0S = End-of-Study. When patient comes off study the indicated tests were done. Repeat studies for tumor response only if not done within the previous 28 days.
BFollow-up for AEs and SAEs continued through 30 days after the patient discontinued the study drug. Any AEs/SAEs that begin during this time were followed
until stable and no longer improving or until they have resolved. If there are no AEs or SAEs ongoing at the EOS visit, follow up may be by telephone to the patient
weekly until 30 days from last dose of treatment.

CT or MRI scan ofthe abdomen, and pelvis were performed at Baseline and every 12 weeks or at the time of PSA progression or the development of new symptoms,

until disease progression. Whichever method was chosen at baseline to follow tumors remained consistent throughout study duration.
Restaging studies were also to be done at the EOS visit if not done in the preceding 28 days, unless there was otherwise clear clinical evidence of progression.

ZA CT scan of head could be performed if symptomology of brain metastasis existed (only if clinically indicated).
FIf Baseline labs, physical exam, weight, Zubrod, and peripheral neuropathy assessment (physician and patient), PSA and Caveolin-1 had been completed within

72 hours prior to treatment, these assessments did not need to be repeated on Cycle 1, Day 1
SA evaluations were collected every 3 week until disease progression.

HBSA calculated at Baseline and recalculated only if body weight changes by more than 10%.

Pre and post Nab-docetaxel infusion.
JCompleted prior to the first dose of each cycle.

KStudy drug must not be administered at the start of a cycle until the ANC has returned to 21.5 x 10%1, and platelets have returned to =100 x 10911, or any other

toxicity resolves to Grade 1.

INab-docetaxel on Day 1 of each cycle, plus prednisone 5 mg orally twice daily (morning and evening).

Mprior to Cycle 2 only.
NRequired within 10 days prior to the first dose of study drug.

Inclusion/Exclusion Criteria

A patient was eligible for inclusion in this study only if all
of the following criteria were met: 1) patients must have had
histologically or cytologically confirmed adenocarcinoma of
the prostate that is clinically refractory to hormone therapy, 2)
Zubrod Performance Status 0-1, 3) at the time of enrollment,
patients must have had evidence of progressive metastatic
disease, either: a) measurable disease with any level of serum
PSA or b) non-measurable disease with PSA=5 ng/ml. (Pa-
tients with PSA=5 ng/ml only and no other radiographic
evidence of metastatic prostate cancer were not eligible), 4)
patients must have demonstrated evidence of progressive dis-
ease since the most recent change in therapy, 5) serum test-
osterone=50 ng/ml, determined within two weeks prior to
starting treatment, 6) maintained castrate status (Patients who
have not undergone surgical orchiectomy continued on medi-
cal therapies [e.g. gonadotropin releasing hormone analogs
(GnRH analogs)] to maintain castrate levels of serum test-
osterone. Patients who were receiving an anti-androgen as
part of their first-line hormonal therapy showed progression
of disease off of the anti-androgen prior to enrollment (6
weeks withdrawal for Casodex; 4 weeks for flutamide)), 7)
Megestrol acetate (Megace®) treatment could continue if
patient had been on stable doses of the drug. If patients
discontinued Megace, they showed progression of disease off
of this medication, 8) age=18 years of age, 9) four weeks
since major surgery, 10) the following restrictions on prior

40

therapy for metastatic disease apply: a) no prior chemo-
therapy regimen for metastatic disease, b) no more than one
prior course of palliative radiotherapy, ¢) up to one prior
treatment with a non-chemotherapeutic agent (e.g., kinase
inhibitors, immunotherapeutic agents, etc) was permitted as
treatment for metastatic disease, d) no prior radioisotope
therapy with Strontium-89, Samarium or similar agents, and
e) one prior neo-adjuvant or adjuvant chemotherapy regimen
was permitted if given over 3 years ago, 11) no limitation on
prior hormonal therapy, 12) patients were off all therapy for at
least 4 weeks prior to study drug administration, 13) life
expectancy was =3 months, 14) patients signed an informed
consent document stating that they understood the investiga-
tional nature of the proposed treatment, 15) required Initial
Laboratory Data: a) WBC=z3,000/ul, b) ANC=1,500/ul, c¢)
platelet count=100,000/pl, d) creatinine<1.5x upper limits of
normal, e) total Bilirubinsupper limit of normal (exceptions
will be made for patients with Gilbert’s Disease), ) SGOT
(AST)=1.5x upper limits of normal, and f) SGPT (ALT)=<1.5x
upper limits of normal, 16) taxanes are considered to be
teratogenic (For this reason men whose sexual partners were
of child-bearing age agreed to use adequate contraception
(hormonal or barrier method of birth control) for the duration
of study participation.), and 17) if obese (weight>20% of
ideal body weight) patient must be treated with doses calcu-
lated using adjusted body surface area (BSA) (based on cal-
culated adjusted weight) or actual BSA.
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Progressive disease in the inclusion criteria was defined as
any one of the following (measurable disease, bone scan, or
PSA progression): 1) measurable Disease Progression (Ob-
jective evidence of increase>20% in the sum of the longest
diameters (LD) of target lesions from the time of maximal
regression or the appearance of one or more new lesions.), 2)
bone scan progression (Appearance of either of the following
constituted progression: (a) two or more new lesions on bone
scan attributable to prostate cancer; or (b) one new lesion on
bone scan attributable to prostate cancer in conjunction with
a rising PSA.), or 3) PSA Progression (In the presence of
radiographic evidence of disease, an elevated PSA (=5
ng/ml.) which has risen serially from baseline on two occa-
sions each at least one week apart. If the confirmatory PSA
value was less than screening PSA value, then an additional
test for rising PSA was required to document progression.).

A patient was ineligible for inclusion in this study if any of
the following criteria applied: 1) patients could not be receiv-
ing any other investigational agents, 2) patients could con-
tinue on a daily Multi-Vitamin, low dose (=400 IU qd) Vita-
min D, Calcitrol (0.5 mcg qd), and calcium supplements, but
all other herbal, alternative and food supplements (i.e. PC-
Spes, Saw Palmetto, St John Wort, etc.) must be discontinued
before start of treatment, 3) patients on stable doses of bis-
phosphonates, who develop subsequent tumor progression,
could continue on this medication. (However, patients were
not allowed to initiate bisphosphonate therapy immediately
prior to or during the study because starting bisphosphonates
could potentially confound the interpretation of adverse
events.), 4) patients with known brain metastases were
excluded from this clinical trial because they often developed
progressive neurologic dysfunction that could confound the
evaluation of neurologic and other adverse events, 5) patients
with history of allergic reactions attributed to solvent-based
docetaxel (Taxotere) were not eligible for the study, 6)
patients with significant cardiovascular disease including
congestive heart failure (New York Heart Association Class
IIT or IV), active angina pectoris or recent myocardial infarc-
tion (within the last 6 months) were excluded, 7) patients with
a “currently active” second malignancy other than non-mela-
noma skin cancers were not to be registered. (Patients were
not considered to have a “currently active” malignancy ifthey
completed therapy and were now considered (by their physi-
cian) to be at low risk for relapse.), 8) uncontrolled intercur-
rent illness including, but not limited to, ongoing or active
infection, symptomatic congestive heart failure, unstable
angina pectoris, cardiac arrhythmia, or psychiatric illness/
social situations that limited compliance with study require-
ments, or 9) because patients with immune deficiency were at
increased risk of lethal infections when treated with marrow-
suppressive therapy, HIV-positive patients receiving combi-
nation anti-retroviral therapy were excluded from the study
because of possible pharmacokinetic interactions with doc-
etaxel.

Dosages and Administration

All patients were treated with Nab-docetaxel IV (60 min-
utes infusion+5 minutes) administered every 3 weeks plus
prednisone 5 mg orally administered twice daily (morning
and evening). Cohorts of 3 patients each received 60, 75, 100,
125, 150, 175 or 200 mg/m* Nab-docetaxel as a 1-hour infu-
sion on Day 1 of each cycle of Phase 1. The dose of Nab-
docetaxel was escalated depending on the toxicity profile
observed in the previous 3-patient cohort.

Efficacy Endpoints

The primary efficacy endpoint was percentage of patients
who achieved a confirmed prostate-specific antigen (PSA)
response where PSA response was defined as either PSA
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normalization or a PSA decline. PSA normalization was
defined as PSA<1.0 ng/ml for patients whose primary disease
was treated with radiotherapy only and PSA undetectable for
patients who have had a prostatectomy, for 2 successive
evaluations at least 4 weeks apart. PSA decline was defined as
a decrease in PSA value by =50% from pre-treatment for 2
successive evaluations at least 4 weeks apart. The pre-treat-
ment PSA value was measured within 2 weeks before starting
therapy.

Secondary efficacy endpoints included: a) percentage of
patients with measurable disease who achieve an objective
confirmed complete or partial overall tumor response using
Response Evaluation Criteria in Solid Tumors (RECIST) Cri-
teria, b) time to PSA Progression, ¢) progression-free survival
based on tumor response using RECIST Ceriteria.

PSA Evaluation

In previous work others have shown the prognostic signifi-
cance of post-therapy decline in PSA. Tahir S A et al. Clin
Cancer Res. 2003; 9:3653-9. Based on this work a NCI con-
sensus group proposed the following guidelines for the use of
post-therapy PSA changes in androgen-independent disease.
Kelly W K et al. J Clin Oncol. 1993; 11:607-615.

PSA normalization defined as PSA<1.0 ng/ml for patients
whose primary disease was treated with radiotherapy only
and PSA undetectable for patients who have had a prostate-
ctomy, for 2 successive evaluations at least 4 weeks apart.

PSA decline defined as a decrease in PSA value by =50%
from pre-treatment for 2 successive evaluations at least 4
weeks apart. The pre-treatment PSA value was measured
within 2 weeks before starting therapy.

PSA progression defined as the date of PSA increase meet-
ing the criteria of progression (i.e., not the date of confirma-
tion).

In patients who have achieved a =50% decline in PSA,
progression was defined by: 1) an increase in PSA by 50%
above the nadir and 2) an increase in PSA by a minimum of 5
ng/ml, or an increase in PSA to the pretreatment PSA value,
and 3) confirmation by a second consecutive rising PSA at
least 2 weeks apart.

In patients whose PSA has not decreased by =50%, pro-
gression was defined by: 1) an increase in PSA by 25% above
either the pre-treatment level, or the nadir PSA level (which-
ever is lowest) and 2) an increase in PSA by a minimum of 5
ng/ml, and 3) confirmation by a second consecutive rising
PSA at least 2 weeks apart.

Note: If confirmation was not observed because the patient
began a new anti-cancer therapy following the initial
observed PSA progression, then the patient was considered to
have confirmed PSA progression.

Response

At baseline, tumor lesions were categorized as follows:
measurable (lesions that could be accurately measured in at
least 1 dimension [longest diameter to be recorded] as =20
mm with conventional techniques or as =10 mm with spiral
CT scan) or nonmeasurable (all other lesions, including small
lesions [longest diameter<20 mm with conventional tech-
niques or <10 mm with spiral CT scan] and truly nonmeasur-
able lesions).

All measurable lesions up to a maximum of 5 lesions per
organ and 10 lesions in total, representative of all involved
organs, were identified as target lesions and recorded and
measured at baseline. Target lesions were selected on the
basis of their size (those with the longest diameter) and their
suitability for accurate repeated measurements (either by
imaging techniques or clinically). A sum of the longest diam-
eter for all target lesions were calculated and reported as the
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baseline sum longest diameter. The baseline sum longest
diameter was used as the reference by which to characterize
the objective tumor response.

All other lesions (or sites of disease) were identified as
nontarget lesions.

Antitumor activity will be evaluated in patients with mea-
surable and/or nonmeasurable lesions according to RECIST
guidelines.

The following definitions were used to evaluate response
based on target lesions at each time point after baseline:
Complete Response (CR): The disappearance of all known
disease and no new sites or disease related symptoms con-
firmed at least 4 weeks after initial documentation. All sites
were assessed, including non-measurable sites, such as effu-
sions, or markers. Partial Response (PR): At least a 30%
decrease in the sum of the longest diameters of target lesions,
taking as a reference the baseline sum ofthe longest diameters
confirmed at least 4 weeks after initial documentation. PR
was also recorded when all measurable disease has com-
pletely disappeared, but a non-measurable component (i.e.,
ascites) was still present but not progressing. Stable Disease
(SD): Neither sufficient shrinkage to qualify for partial
response nor sufficient increase to qualify for progressive
disease. Progressive Disease (PD): At least a 20% increase in
the sum of the longest diameters of target lesions, taking as
reference the smallest sum of the longest diameters recorded
since the treatment started; or the appearance of one or more
new lesions; or the unequivocal progression of a non-target
lesion.

Response assessments of Non Target lesions were defined
as follows: Complete Response (CR): Disappearance of all
non-target lesions and the normalization of tumor marker
level confirmed at least 4 weeks after initial documentation.
Stable Disease (SD): Persistence of one or more non-target
lesion(s) and/or the maintenance of tumor marker level above
the normal limits Progressive Disease (PD): The appearance
of'one or more non-target lesions and/or unequivocal progres-
sion of existing non-target lesions. Unable to Evaluate (UE):
No non-target lesion(s) documented at Baseline, or since
treatment started.

Time to PSA Progression

Time to PSA progression was summarized using Kaplan-
Meier methods. Time PSA progression was defined as the
time from first dose of study drug to the start of PSA progres-
sion. Patients who did not have PSA progression at the end of
follow-up were censored at the time of their last PSA evalu-
ation.

Progression-Free Survival Based on Tumor Response

Progression-free survival was summarized using Kaplan-
Meier methods. Progression-free survival was defined as the
time from first dose of study drug to the start of disease
progression or patient death (any cause) whichever occurs
first. Patients who did not have disease progression or have
not died were censored at the last known time that the patient
was progression free.

Safety/Tolerability Endpoints

The primary safety endpoint was determining the MTD
and DLTs of Nab-docetaxel in patients with HRPC. Other
secondary safety/tolerability endpoints include the incidence
of treatment emergent adverse events (AEs) and serious
adverse events (SAEs), laboratory abnormalities and nadir of
myelosuppression during study drug dosing, and percentage
of patients experiencing dose modifications, dose interrup-
tions, and/or premature discontinuation for each study drug.

AEs occurring during the study were graded according to
the NCI Common Terminology Criteria for Adverse Events
v3.0 (CTCAE) (see http://ctep.cancer.gov/reporting/ctc.
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html), where applicable. AEs that were not included on the
toxicity scale were designated as Grade 1=mild, Grade
2=moderate, Grade 3=severe, Grade 4=life-threatening, and
Grade 5=death. Non-serious AEs that were determined not to
be possibly, probably, or definitely related to study drug did
not require further evaluation but were recorded. Study medi-
cations could be interrupted for an AE at the discretion of the
investigator. Patients requiring toxicity management were
assessed and evaluated at least weekly as indicated by the
severity of the event.

According to the NCI CTCAE system of adverse event
grading, laboratory values of Grade 3 or 4 were described as
“severe” or “life-threatening.” For example, a neutrophils
count<500/mm3 would meet laboratory criteria as Grade 4
(“life-threatening™). This description was not always synony-
mous with the assessment of the “serious” criteria of an AE as
“life threatening”. Definition of AE and SAE are provided
herein.

In order for AEs to be considered serious by “life-threat-
ening” criteria, it was medically judged as possessing “an
immediate risk of death from the event as it occurred,” not
because of the theoretical potential for life-threatening con-
sequences. In the case of a neutrophil count<500/mm?>, the
AE would be captured as an AE of Grade 4 neutropenia, but
it was not automatically considered a SAE unless the inves-
tigational physician determined this represented an immedi-
ately life-threatening event for the patient. Specifically,
uncomplicated Grade 4 neutropenia was not reported as a
SAE. Neutropenia associated with fever, infection, or hospi-
talization was reported as a SAE.

Patients in the treated population were followed for the
development of AEs from study drug initiation through the
end of study or 30 days after the end of treatment, whichever
was longer. Only patients with clear documentation that no
study drug was administered could be excluded from the
treated population.

Pharmacokinetic Endpoints

The pharmacokinetic endpoints include the elimination
rate constant, elimination half-life, the volume of distribution
(V,), the maximum plasma drug concentration (C.), T., the
area under the plasma concentration versus time curve
(AUC,,; and plasma clearance.

Laboratory Assessments

Hematology Parameters—

To investigate the maximal degree of myelosuppression,
the CTCAE grade for WBC, ANC, platelet count, and hemo-
globin concentration were summarized by the most severe
grade for the first treatment cycle and by the most severe
grade anytime during therapy. The incidence of patients with
CTCAE hematology values of Grade 3 or 4 that occurred after
the first dose of study drug was presented for each group. Data
for patients with Grade 3 or 4 hematology values were listed.

Clinical Chemistry—

Liver and renal functions were summarized using the
CTCAE for ALT, AST, total bilirubin, and creatinine. The
number and percentage of patients who have each CTCAE
grade were summarized by the most severe grade for the first
cycle of therapy and by the most severe grade anytime during
therapy for each treatment regimen; testing of treatment regi-
men differences was performed using the CMH test. The
incidence of patients with CTCAE chemistry values of Grade
3 or 4 that occurred after the first dose of study drug was
presented for each group. Data for patients with Grade 3 or 4
chemistry values were listed.
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Evaluation of Molecular Biomarkers

Expression levels of Caveolin-1 (Cav1l) were evaluated.
Results

PSA (prostate specific antigen) response rate was mea-
sured in patients in 42 patients treated with a nanoparticle
composition comprising albumin and docetaxel, namely,
Nab-docetaxel (at a dose of 75 mg/m2 q3wk) or a combina-
tion of Nab-docetaxel and prednisone. In 13 patients treated
with nab-docetaxel alone, a confirmed PSA response
occurred in 3/13 (23%). In 29 patients treated with nab-
docetaxel plus prednisone, a confirmed PSA response
occurred in 13/29 (45%), almost double that seen with nab-
docetaxel alone. Thus Nab based delivery of docetaxel allows
for enhanced effect of prednisone on prostate cancer tumors.

Example 4

A Phase [ Study of Nab-Paclitaxel with Carboplatin
and Thoracic Radiation in Patients with Locally
Advanced NSCLC

One third of patients with NSCLC present with localized,
unresectable disease. Concurrent chemoradiotherapy with
weekly paclitaxel (Taxol) and carboplatin has with median
survival of ~14 months. A phase I trial was initiated using
weekly Nab-paclitaxel with carboplatin and thoracic radia-
tion therapy in patients with unresectable stage III NSCLC to
determine safety and tolerability.

Patients with inoperable Stage IIIA or IIIB NSCLC, PS
0-1, and FEV 1>800 ml entered escalating dose cohorts in a
modified 3+3 design of Nab-paclitaxel weekly, beginning at
40 mg/m* and increasing by 20 mg/m? increments, in com-
bination with carboplatin (AUC 2) weekly for 7 weeks and
concurrent thoracic radiation in 33 fractions by either 3D
conformal or intensity-modulated techniques. Patients
received 2 cycles of consolidation therapy with full dose
Nab-paclitaxel (100 mg/m* weekly for 3 weeks) and carbo-
platin (AUC 6 on day one of each cycle) every 21d. The DLT
(dose limiting toxicity) period is defined as the concurrent
chemoradiation period.

Results

Eleven patients were enrolled. Ten patients were treated at
2 dose levels of Nab-paclitaxel, 40 mg/m?* (6 patients) and 60
mg/m?> (4 patients). One patient signed consent and then with-
drew. 6 pts were treated at 40 mg/m? with no DLT. 4 pts were
treated at 60 mg/m” with 2 DLT of radiation dermatitis and
esophagitis. Grade 2-3 toxicities during concurrent treatment
included: neutropenia, neutropenic fever, anemia, thromb-
ocytopenia, fatigue, esophagitis, mucositis, nausea, dermati-
tis, hypoxia, and dehydration. No grade 4 toxicities were seen
during concurrent treatment. Ten patients were evaluable for
response with 9 partial response and 1 stable disease. Seven
patients progressed 3, 5, 6, 7, and 8, 16 and 20 months after
enrollment, and 3 patients remained stable at 2, 4, and 28
months. The recommended Phase 1I dose of weekly Nab-
paclitaxel is 40 mg/m>.

Weekly Nab-paclitaxel was safe and well tolerated at 40
mg/m> when used in combination with weekly carboplatin
and thoracic radiation.

Although the foregoing invention has been described in
some detail by way of illustration and example for purposes
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of clarity of understanding, it is apparent to those skilled in
the art that certain minor changes and modifications will be
practiced. Therefore, the description and examples should not
be construed as limiting the scope of the invention.

What is claimed is:

1. A method of treating NSCLC in an individual compris-
ing administering to the individual a) an effective amount of
a composition comprising nanoparticles comprising pacli-
taxel and an albumin and b) an effective amount of a plati-
num-based agent, wherein treatment is based upon the indi-
vidual 1) having squamous cellular carcinoma, and (ii) is at
least about 70 years old.

2. The method of claim 1, wherein the method comprises
selecting the individual for treatment based on the individual
(1) having squamous cellular carcinoma, and (ii) at least about
70 years old.

3. The method of claim 1, wherein the effective amount of
the composition comprising nanoparticles comprising pacli-
taxel and albumin is between about 50 mg/m? and about 125
mg/m?.

4. The method of claim 1, wherein the composition com-
prising nanoparticles comprising paclitaxel and albumin is
administered weekly.

5. The method of claim 1, wherein the effective amount of
the platinum-based agent is between about AUC=2 and about
AUC=6.

6. The method of claim 1, wherein the platinum-based
agent is administered once every three weeks.

7. The method of claim 1, wherein the effective amount of
the composition comprising nanoparticles comprising pacli-
taxel and albumin is 100 mg/m?® administered weekly and the
effective amount of the platinum-based agent is AUC=6
administered once every three weeks.

8. The method of claim 1, wherein paclitaxel in the nano-
particles is coated with albumin.

9. The method of claim 1, wherein the nanoparticles in the
composition have an average diameter of no greater than
about 200 nm.

10. The method of claim 1, wherein the NSCLC is Stage
TIIB NSCLC or Stage IV NSCLC.

11. The method of claim 1, wherein the composition com-
prising nanoparticles comprising paclitaxel and albumin and
the platinum-based agent are administered parenterally.

12. The method of claim 11, wherein the composition
comprising nanoparticles comprising paclitaxel and albumin
and the platinum-based agent are administered intravenously.

13. The method of claim 1, wherein the platinum-based
agent is carboplatin.

14. The method of claim 1, wherein the individual is
human.

15. The method of claim 1, wherein the method further
comprises administration of thoracic radiation.

16. The method of claim 15, wherein the effective amount
of the composition comprising nanoparticles comprising
paclitaxel and albumin is between about 20 mg/m? to about 60
mg/m> administered weekly, the effective amount of a plati-
num-based agent is between about AUC=2 to about AUC=6
administered weekly, and the thoracic radiation is between
about 25 to about 40 fractions by either 3D conformal or
intensity-modulated techniques concurrently.
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